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QUALI'IY ASSURANCE PR.O.JEa' PLAN 
REMIDIAL INVESTIG\TIOO/FFASIBILI'IY STUDY 

AMERICAN OiEMICAL 8mVICE, INC. 
GtUFFI'ni, INDIANA 

INTROOUCTIOO 

'llle United States Envirc:nmental Protection Agency (U.S. EPA> requires 
participation of all u.s. EPA contractors in a centrally nanaged 
quality assurance (QA) program. 'lhis requirement applies to all 
enviraunental 100ni toring and measurerrent efforts mandated or supported 
by U.S. EPA. 

Eadl contractor generating data has the responsibility to inplement 
mini.nu:n procedures to assure that the precisioo, accuracy, 
canpleteness and representativeness of its data are known and 
dOC\XCS\ted. '10 insure the responsibility is met uniformly, each u.s. 
EPA cootractor must prepare a written QA Project Plan (QAPP) oovering 
eadl project it is contracted to perform. 

This QAPP presents the organization, objectives, functional activities 
and specific QA and quality exx1trol (QC) activities associated with 
the Remedial Investigation/Feasibility Study (Rl/FS) at American 
Olemical Service, Inc. in Griffith, Indiana. 'lbe ()\PP is designed to 
achieve the specific data quality goals of the RI/FS at the American 
Chemical Service, Inc. {ACS) site. 
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SFn'ICN 2 

PROOEa' DESCRIPriON 

'nle renedial investigatioo portion of the RI/FS is designed to gather 
specific infonnaticn necessary to determine if the site presents a 
hazard to human health or welfare or to the enviraunent and to 
evaluate potentially feasibly remedial actions. All tasks and 
subtasks are directed toward acccmplishment of these primary 
objectives. 

2 .1 BACKGRCXN> 

For the purpose of this plan the site is defined as Anerican Cllemical 
Service, Inc., Pazmey Corporation (fomerly Kapica Drun, Inc. and 
Griffith City Landfill (see Figures 2-1 and 2-2)). 

The Anerican Olemical Service, Inc. facility is located i mile 
southeast of Griffith in the northeast 1/4 of the southeast 1/4, 
Section 2, Township 35 north, Range 9 west, lake County, Indiana. It 
is bordered by the Griffith Iandfill oo the southwest and Pazmey 
Corporation <formerly Kapica Drun, Inc.) on the south. '!be Cllesapeake 
am Ohio Railroad bisects the site. Elevations range fran 635 feet to 
650 feet, and bedrock elevations fran 500 feet to 525 feet. 

Griffith is located in the cal1.111et lacustrine Plain, an area of high 
population and industrial use in extreme western Indiana. 'lhere are 
4o-250 feet of Wisconsinan Age Sttrficial deposits that carprised the 
bed of Glacial lake Olicago. Cal\IDet lacustrine Plain is an area of 
low relief with three relict shorelines oontaining dunes (sane up to 
40 ft. high>. Bedrock is 4000 feet of cambrian to Devonian taqe 
limestones, do1anite, sandstones, and shales overlying Pre-Cambrian 
Granitic basenent rock. 'lbe Detroit River and Traverse Fomatioos, 
canprised of li.mestone <sane Karst) ·underly the tC7to17ll of Griffith. 

The sedimentary rocks are gently flexed to form a saddle-like 
structure of part of the Kankakee Arch. Dip is 5-7 feet/mile to 
southeast. Drainage of surface waters in Griffith is to the north and 
the Little calunet River is the major drainageway. The sediments of 
the calunet Lacustrine Plain are fine lake silts and clays, paludal 
deposits of muck and peat, great expanses of beadl and dune sand as 
out-wash and in till inclusions, and clay-rich tills. 'lbe three beach 
ridges in the area were formed as falling lake levels in Glacial Lake 
Olicago stabilized slightly after the Valparaiso M:>raine was breached. 
Each beach ridge formation was aCCXDpanied by near-shore foredunes. 
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In 1972, ACS disoontinued the use of its Off-site Containment Area and 
this area was cawed with a reported two to three foot layer of soil. 
In 1980, a 31-acre portion of property owned by ACS located to the 
west of the Off-site Containment Area was sold to the City of 
Griffith. 'lbe city used this property for an expansion of their 
Illlll'licipal landfill, 'Wtlidl had been operating since the 1950's to the 
southwest of the ACS property. 'lbis transaction reportedly included a 
strip of the west edge of the Off-site Contairurent Area. As previously 
mentioned, ACS began operation of an incinerator at their plant in 
1968. Mr. Tarpo has reported a rate of 2 million gallons of ACS and 
off-site waste per year were burned in this incinerator prior to its 
closure of 1970. 

In October, 1971, ACS began a swine fat reprocessing operation. Due 
to its econanic liability to the finn, it was terminated in April, 
1973. In May, 1972, a production line was opened for the 
manufacturing of a gasoline additive for the Anerican Oil Cotpny, 
referred to as "Alrotooe.• In early 1974, ACS began manufacturing a 
plasticizer called "Epoxol" for the ~ift Olemical Division. Both 
materials are currently being manufactured at the facility. Since 
1983, "Epoxol" has been produced by ACS for its own distrirution. The 
major operation at the site, however, remains solvent recovery. 
Aqueous wastes generated at the facility are reported to be disposed 
of off site. 

The Griffith Landfill has been in operation since the 1950's. It has 
been inclooed in the site because it has been reported (Reply to u.s. 
m>A Request For Information sent to ACS-10/18/84) that hazardous 
\estes fran Anerican Olemical Services, Inc. and Kapica DIUD, Inc. 
were disposed of in the landfill prior to the implementation of RCRA. 
(November, 1980). 

Kapica Drum, Inc. (IXJW Pazmey Corporation under new ownership) began 
operation in 1951. Tbe blsiness .of Kapica Drum, Inc. 'WaS dnln 
reconditioning which resulted in the generation of rinse water fran 
drlltiS that oontained hazardous \estes. It has been included in the 
site because it has been reported (Reply to U.s. EPA Request For 
Information sent to Acs-10/18/84) that hazardous waste drum rinse 
leter has been discharged on the Kapica DIUD, Inc. property. 

Existing data indicate that environmental rronitoring and sarrpling has 
occurred on four occasions during the period May 1980 to November 
1984. Sampling efforts incltrled. soil, leachate, runoff and 
groundwater sarrples. Samples were also analyzed fran residential 
water supply wells. 'lbe existing analytical data fran the sarrpling 
activities is presented in Appendix A. Table 2-1 shows the types of 
waste mentioned in the file that are suspected to have been disposed 
of at ACS. 
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TABLE 2-1 

'fifES OF WASTES DISFOSID OF AT THE AMERICAN OiEMICAL SEmTICE, INC • 

., Lead pigments 
Chranillll 

- Cyanide 
Acetone 
2,4-D 
2,4,5-W 
Paint Residues 
Resins 
Pigments 
Plasticizers 
Formic Acid 
SOO.ium Hydroxide 
Maleic Anhydride 
Furfuryl Aloohol 
lacquer 
Acetic Acid 
Animal Oils 
Methanol 
Hexane 
1,1,-Trichloroethane 
Trichloroethylene 
Methylene Chloride 
Toluene 
Benzene 
Other low roiling sol vents 
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2.2 PROJ!rl' ~ 

'lbe purpose of this Remedial Investigation/Feasibility Study (Rl/FS) 
is to characterize the hazard or threat of hazard posed by the 
Arrerican Olemical service. Inc. (ACS> site and, to identify a 
cost-effective, enviramentally sound remedial action as provided for 
by the Q:lrprehensi ve :&wiromnental Response, Q:Jrp!nsation, and 
Liability Act (~erA> and the National Oil and Hazardous Substances 
O>ntingency Plan, 40 CFR Part 300 Subpart F (NCP). Before 
alternatives for remedial action can be considered in the FS, there 
must be sufficient information available to verify the need for 
rem:rlial action, and to develop, screen and evaluate potential 
alternatives. 'lbe RI will be performed to gather and assess the data 
needed to aca:rnplish the following: 

o Determine if hazardous waste disposal at the PJrerican 
Olemical Service, Inc. (ACS) site p::>aes a threat to health or 
the environment. 

0 

0 

0 

0 

0 

0 

0 

Determine the characteristics, extent and magnitude of 
CXlntamination on the site. 

Olaracterize the location, extent and magnitude of 
CXlntamination in areas located adjacent to the site. 

Identify and characterize the pathways of contaminant 
migration fran the site. 

Evaluate the nature and magnitude of <X>ntamination, if any, 
in '.:....? nearby residential wells. 

Define on-site P"tysical features and facilities that could 
affect oontaminant migration, oontainment, or cleanup. 

Develop, screen and evaluate potential remedial action 
alternatives. 

Recarnend the m::>st oost-effecti ve remedial action 
alternative(s) that adequately protects health, welfare and 
the enviraunent. 

o Prepare a oonceptual design of the rea:mnended alternative. 

o Support future enforcement action under CERcrA. 

'lbe technical approach to oa\l)letion of the RI/FS is described in 
Section 4 and 5 of the Work Plan and contains 14 major elerrents, seven 
in the RI and seven in the FS: 
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o Source Olaracterization 

o Site Characterization 

o Feasibility Study Testing 

o OJntaminant Pathway and Transport Evaluation 

o Public Health Evaluation/Ehdangennent Assessment 

o Remedial Investigation Report 

o Prelirrdnary Remedial Alternative Development 

o Reoodial Altemati ve Screening 

o Remedial Alternative Analysis 

o Cortparative Evaluation of Acceptable Alternatives 

o Feasibility Study Report 

o EPA Decision Docunent Preparation Assistance 

o Pre-Design (Conceptual Design) Report 

'lbe envirOl'll'lelltal nonitoring and neasurarent efforts covered by this 
QAPP are oont-;l'led in the Detailed Site Olaracterization Studies. 

2.3 SOMXJLE 

Figures 2-3 and 2-4 show the anticipated schedules for the Remedial 
Investigation pmse and Feasibi.lj ty Study phase respectively. 

'lbe sequence of events proposed in the RI/FS schedule begins with the 
authorization to proceed issued by the u.s. EPA and is scheduled to 
take approximately 26 roonths. The remedial investigation is scheduled 
to take approximately 14 m::mths fran the authorization to proceed 
to the submission of the final remedial investigation report. 
Remedial Investigation field work is scheduled to take approximately 3 
nonths. '!be feasibility study is scheduled to be canpleted within 12 
month$ of the subndssion of the final remedial investigation report. 
Actual 'Nerk on the feasibility study will overlap with the end of the 
renaUal investigation phase. Work on the feasibility study };ilase is 
scheduled to begin after the draft remedial investigation report is 
sul:Jnitted. 'Ibis overlap will help to reduce the overall RI/FS 
<XJipletion. 
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ACS FEASIBILITY STUDY SCHEDULE 
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'lhe data obtained during this RI will be used to adlieve the 
objectives outlined above (SUbsection 2.2) within the scope and 

..,.authority of cmcr.A. In addition, the data obtained fran sarrpling and 
~i~ of ""ter supply wells will be evaluated ~~.In-the.. 
National.Inte.r_im_Pr~tinking.teter~ 40 CFR Part 141 

t B. RCRA characterization of wastes is not an objective of the 
current field investigation. An evaluation of the adequacy of the 
data for the uses described above will be perfonned as part of the RI 
Report. 

2 .5 SAMPLING NEl\OU{ DESI~ 

The objectives of the sanpling program to be undertaken as part of the 
RI/FS at the Anerican Olemical Service, Inc. (ACS) site in Griffith, 
Indiana, are as follc:MS: 

o To determine and characterize the location, nature, and 
vol~ of the contaminated areas on-site including the Still 
Bottans Pond, Treatment Pond 1, Rapica Dump Site, the 0'1-Site 
Drum Containrrent Area, and the Off-Site Drun Containrrent 
Area. Also included in the sampling program is nonitoring 
-well installation at the suspected waste disposal area in the 
Grilfith Landfill. 

o To determine the details of on-site soil stratigraphy and the 
stratigraphy of adjacent off-site areas. 

o To determine the hydrogeologic cxndi tions in the upper 
cquifer and in the water supply aquifer, including vertical 
and horizontal groundwater flow OJOditions on-site and in 
adjacent off-site areas. 

o To determine the ronfiguration of the water table in the 
upper aquifer and the potentianetric surface in the water 
supply aquifer on-site and in adjacent areas off-site. 

o To identify surficial drainage features and flow patterns, 
and characterize the relationship of surface water to 
groundwater on-site and in adjacent off-site areas. 
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o To characterize the extent and migration of grooodwater 
contamination in the upper aquifer and in the water supply 
aquifer on-site and in adjacent off-site areas. 

o To characterize the extent of surface water and sediment 
contamination on-site and in adjacent off-site areas. 

To determine if groWldwater currently being purcq;:e:i by private 
wells within one mile of the site is contaminated with 
priority pollutants. 

'nle ~ling (rroni toring) network designed to achieve these objectives 
and the rationale for that design are presented in Section 2 of the 
Sampling and Analysis Plan, which is attached in Appendix B. 

2. 6 SAMPLE MATRICES/PARAMEI'ERS/FRBJUENCY 

'Ihe scope of the sampling activities planned at the American Olemical 
Service, Inc. <ACS > site includes the installation of .4Q _groun~~.r 
roonitoring wells, the ~-~YA~~~-9~-~ix __ te~t:...P~~, the drJ!JJn_g of 14 
~i,l ~-~_2te_~rin~s, and the. ~ll~~_on anct.~~.lys~s o~2~ 
en.Y.l.Z:.~~!.-~le!:!,. The naha/matr1ces to be sampled mclude 
waste, surface water·, sediment, private wells, soil, and groundwater. 
Chemical analysis to detect priority pollutants and other hazardous 
materials will be performed on 259 ~les, of which 213 will be 
investigative, 23 will be duplicates, and 23 will be field blanks. 
Geotechnical index properties will be determined for 66 samples to 
characterize on-site soil materials. The sampling and analysis 
program is surma.rized in Table 2-2, lltlich indicates the specific 
parameters to be neasured, the n\Dber and frequency of ~ling, and 
the level of QA. effort for eadl environnental nedi\EVmatrlX. Trip 
blanks will be inclOOed for organics shipte1t as described in Tables 
1-1 and 1-2 of the Sanpling and Analy\sis Plan found in AWenclix B. 



(J 
TABLE 2-2 Coontlnued) 

IOIUIAII or SAIIJILJIIQ A11D AIIAL!Ill noGD...a 

lnv .. ugatlve 

1ple .. tria rield Par ... tera Laboratory Paraaetera •o. 
&aaplea 
rreq. lfotal ------------- --- --------------------- --------------------

vata •ella pll Acid eatractablea aDd ba .. /Deutral 25 1 25 .... , eatractablea froa CIL 

Specific CODductance hatlcidea aDd teaa froa CIL 25 1 25 

Yeaperature volatile orpni.r • fr011 CIL 25 1 ~5 

Retala froa CIL - unfiltered ... plea 25 1 25 

cyADide froa CIL - unfiltered ... plea 25 1 25 

Minerala fr011 CIL (acidity, alkalinity, 25 1 25 
chloride, fluoride, aulfate) 

•utrienta froa CIL ·( ... onia, ~•, 25 1 25 
nitrate-aitrite, toe, pboapboroua) 

1-trella Qualitative organic Atterberg Lt.ita (ABrM D 4318-83) 18 1 18 
Low) vapor acreening 

vitb OVA and a•u 
Particle Siae ADalyaia (AI'l'M D U2-U) 18 1 18 
aine analyaia 

Parti'c1e She Ana1yaia (AI'l'M D 422-U) 
aine analyaia &Dd bydroaeter analyaia 

18 1 18 

Hydraulic coDdactivity ' 1 ' 

•• rield paraaetera deter.ined for inveatigative aDd duplicate aaaplea only. 

AS'l'M aetboda can be found in ~ericaD Society of '!'eating and Material• 1184 Annual 
Book of Standarda, Volu.e t.oa, &oil and Rockr Building Stonea, pga. 750-7'5 ADd • 
pga. lli-l2i reapectively. Laboratory_ teatiag to be perforaed by a qualified geotechnical laboratory. 

Duplicate 
QA laaplea 

•o. rreq. lfotal 
--------------------

2 1 2 

2 1 2 

2 1 2 

2 1 2 

2 1 2 

2 1 2 

2 1 2 

2 1 2 

2 1 2 

2 1 2 

BlaDk 
•o. rreq. !'ota1 

-------------
2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

2 

2 

2 

2 

2 

2 

2 

'•"ilf ·. -lt'· .' . ~m: ... 
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TAILE ·-· Cee•tlniiM) 

SDIUIAitJ Or SAIIPLIIG AIID AIIALJSIS PaoGMII 

lnveatlgat1ve OA Saaplea 
Laboratory Paraaetera 

s .. plea Duplicate Blank auple Mtria Field Par ... tera Mo. rreq. 'l'otal •o. Preq. 'l'otal Mo. rreq. 'l'ot ------- ------------------- -~--- ----------------------------- -------------------- -------------------- ----------------
Gl'oundwater pB aAB organic• package fro• CLP including 30 •o 1.5 60 6 1.5 ' 6 1.5 

(Low) tentatively identified paraaetera 

Specific conductance lAB inorganica package/aetala froa CLP 
filtered ... plea 

•o 1.5 60 6 1.5 ' ' 1.5 

'l'eaperature lAB inorgan!~a package/aetala and BAB for 7 1.5 10 
auapenc)ed a< .Uda-unfiltered ... plea 

1 1.5 2 1 1.5 

aAB inorganic• package/cyanide 
filtered aaaplea 

froa CLP •o 1.5 10 ' 1.5 ' ' 1.5 

Sarfaca Water pB BAS organica package froa CLP including 30 ' 1 ' 1 1 1 1 1 
(Low) tentatively identified paraaetera 

Specific conductance IllS iaorganlca package/Mtala froa CLP ' 1 • 1 1 1 1 1 uafiltel'ed Ullplea 

'l'eaperature a&& iDOI'ganlca package/aetala 
uafiltered Ullplea 

froa CLP ' 1 • 1 1 1 1 1 

BediMDt •ot applicable RA8 organica package froa CLP including 30 I 
(Low) tentatively identified par .. etera 

1 I 1 1 1 1 1 

IU inorganic• package/aetala froa CLP ' 1 ' 1 1 1 1 1 

aAB inorganica package/cyanide froa CLP I 1 ' 1 1 1 1 1 

MOte 1 Field par .. etera deterained for ia.eatigatlve and duplicate aaaplea only. 



..... _. ...... ;q sa • u r :.,) 
TAau a-a (oonUnued) 

SDIIIIU1' Or IWIJ'LIIIG AIID UAL1'8l8 PIIOGIWI 

In•e•Urauve OA luplea Sup ea Duplicate Blank 
... pl. llatdJI Field Paruetera Laboratory Paruetera . lo. rreq. 'lotal lo • rreq. 'lotal lo. Preq. 'lotal 

------------------- -------------··· -------------------------- -------------------- -------------------- -----------------
.. taral aoua- Qualitative organic aAS orr::ica package froa CLP including 30 I 1 I 1 1 1 1 1 1 
.. ate Bori.aga Yapor acreening teatat wely identified paruetera 

Clled!•) witb OVA ADd Uu 
1118 iaorpnica package/aetala hoa CLP I 1 8 1 1 1 1 1 1 

&AI iaorganica package/cyanide froa CLP 8 1 8 1 1 1 1 1 1 

Soil ArMa Qualitative organic lAS orf.::ica package froa CLP including 30 16 1 u 2 1 2 2 1 2 
(Low) wapor acreening teatat ve1y identified paruetera 

witb OVA ADd Uu 
us iaorgaaica package/aeta1a fro. CLP 16 1 16 2 1 2 2 1 2 

ltU iDOrgaaica packag/cyanide froa CLP 16 1 16 2 1 2 2 1 2 

SOU Bodnga Qualitative organic RAS organica package froa CLP including 30 18 1 18 2 1 2 2 1 2 
(Low) vapor acreening tentatively identified paraaetera 

witb OVA aad Uu 
&18 iaorgaaica package/aetala froa CLP 18 1 18 2 1 2 2 1 2 

ltU iaorgaa1ca package/cyanide froa CLP 18 1 11 2 1 2 2 1 2 

lotea rield paruetera deterained for inweatigative aDd duplicate aaaplea only. 



( u ( CJ ., .... 
TA8LE a-a 

8UIUWlY OP IWIILUQ AIID AIIALYIII noc;u• 

Inveatigative QA Sallplea 

•pl• .. tela Laboratory Paraaetera 
Suplee DupUc.te alut Pield Par ... tera h. Preq. ~tal h. Preq. ~tal llo. Preq. 'l'otal 

------------------- -----·- -------------------------- -------------------- -------------------- --------------------
•t• Pita Qualitative orguic aAI'bigb ba•aed ... ple peaparatiOA by B8L 11 1 11 2 1 2 2 1 2 
.11gb) vapor acreenillg foe follow1Dt by 8A8 • 

witb OVA ADd Du 
aA8 orr,::ica par ... tera including 30 18 
tentat vely identified par ... tera 

1 11 2 1 2 2 1 2 

aA8 illoef&Dica Jer ... ter.t .. tala 18 1 11 2 1 2 2 1 2 

aA8 inorf&Dica par ... tera/cyanide 11 1 11 2 1 2 2 1 2 

aeal loUe- Qualitative orguic aAI orlanica package froa CLP incllldiDCJ 30 ' 1 ' 1 1 1 1 1 1 
•t• Pita vapor acreening tentat vely identified par ... t•r• ...u., witb OVA ADd Da 

U8 iaorf&DlU tJackate/Mtala froa CLP ' 1 ' 1 1 1 1 1 1 

us iaorgualu pactate/cyuide fr• CLP ' 1 ' 1 1 1 1 1 1 

te Boriage Qualitative organic RA8 bigb ba .. ed aaaple preparation by IlL 3. 1 
lip) vapor acreening for followint by 8A8 • 

3. 3 1 3 3 1 3 

witb OVA and Du 
RA8 orlanica paraaetera includiag 30 3. 
teatat vely ideatified par ... tera 

1 ,. 3 1 3 3 1 3 

aAI lnorgaaiu par ... tera/aetala 3. 1 3. 3 1 3 3 1 3 

U8 lnortanin par ... teralcyanide ,. 1 u 3 1 3 3 1 3 

e1 Pield par ... tera deterainad for iDYeatigative lAd duplicate aaaplea only. 

If l , , \ I. ~ 1 

,1 ' . 
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~ION 3 

PROOECr ORGANIZATION AND RESPCNSIBLITY 

camp Dresser & McKee (CDi), as pr~ contractor, has overall 
responsibility for all phases of the RI/FS at the American Chendcal 
Service, Inc. (ACS) site. Roy F. Weston, Inc. (RFW) is a REM II 
subcontractor to cr:M. Weston will perform the field investigations 
and prepare the RI report. Weston will also perform the developnent, 
screening and evaluation of remedial action altematives1 develop the 
conceptual design of the selected action; and prepare the related 
reports. a:M will provide administrative oversight and woe for all 
deliverables. Clement Associates, Inc., which is also a REM II 
subcontractor to a::M, will provide specialty services in the areas of 
endangerment assessment. All three firms will provide project 
management as appropriate to their responsibilities. All deliverables 
will be issued by (l)M. 

3 .1 OPERATIOOAL RESPOOSIBILITY 

Operational responsibilities are those involving execution and direct 
management of the tedmical and administrative aspects of this 
project. The following responsibilities have been assigned for the 
RI/FS at Arrerican Olenical Service, Inc. (ACS): 

o Remedial Project Manager (RPM) 
Rodney Gaither, u.s. EPA, Region v 

o REM II Region V M:mager 
John W. Hawthorne, RFM II, (l)M 

o Site Manager 
James M. Burton, REM II, RFW 

o Field Manager 
Janes M. Burton , REM II, RFW 

o Principal Investigator RI 
~dA. N~, REM II,~ 

o Principal Investigator FS 
R. Michael Bort, REM II, ~ 

o Principal Investigator Conceptual Design 
Michael H. Corbin, REM II, RFW 
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o Principal Investigator Risk Assessment 
Dr. Ian T. Nesbit, REM II, Clement Assoc. 

3. 2 LAOORA'IQRY RESPONSIBILITIES 

Laboratory responsibilities are those involving the perfonnance of 
analytical services, the preparation of Special Analytical Services 
(SAS) requests and/or field laboratory procedures, and the assessment 
of analytical data including review of tentatively identified 
canpounds. 'Ihe following responsibilities have been assigned for the 
RI/FS at American Chemical Service, Inc. (ACS>: 

o RAS and SAS fran Contract I.alxlratory Program 
Charles T. Elly, U.S. EPA, Region V, CPSM-OU. 

o Analysis of water Supply Samples 
Central Regional Laboratory 

0 

0 

0 

0 

0 

0 

Curtis Ross, U.S. EPA, Regioo V, CRL-Director 

Geotechnical Laboratory 
Unassigned 

Preparation of SAS Requests 
Edward A. Need, REM II, RFW 

Data Assessment for RAS and SAS fran CLP 
Contract Program Management Section, au. 

Data Assessment of Analytical Services fran CRL 
QC Coordinator, CRL 

Data Assessment for Geotechnical I.alxlratory 
~dA.Need,REMII,mw 

Review of Tentatively Identified Canpounds 
Dr. James Sni th, REM II, ~ 
Edward A. Need, REM II, RFW 

3.3 QA RESPONSIBILITY 

Quality Assurance (QA) responsibilities are those involved with 
monitoring and reviewing the procedures used to perfonm all aspects of 
this project including data collection, analytical services, and 
report preparation. Primary responsibility for project quality rests 
with the Site Manager. Ultimate responsibility for project quality 
rests with CDM. Prior to any QA review by a::M, any work performed by 
the REM II subcontract finms--\teston and Clement Associates will 
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be reviewed by the 0\ Reviewer for that firm. Specific ~ 
responsibilities for the RI/FS at American Cllemi.cal Service, Inc. 
<ACS) have been assigned as follows: 

o Overall OA for REM II Activities 
John W. Hawthorne, REM II, a»t 

o Overall QA for CLP/CRL Activities 
Quality Assurance Office, u.s. EPA, Region V 

o QA for Field Activities 
J~sM. ~~,REMII,~ 

o QA for RAS fran CLP 
SupJ;X>rt Services Brandl, OERR, EPA HQ 
EMSL las Vegas 
Contract Program Management Sectioo, au. 

o OA for SAS fran CLP 
Quality Assurance Office, u.s. EPA, Region V 

o QA for Analytical Services fran CRL 
QC Coordinator, CRL 
Quality Assurance Office, u.s. EPI\, Region V 

o Perfonnance and Systems Audits of RAS fran CLP 
u.s. EPA, EMSL-Ias Vegas 

o Perfonnance and Systens Audits of CRL 
Quality Assurance Office, u.s. EPA, Region V 
QC Coordinator, au. 

o Systems Audit of Field Activities 
Robert J. Karnauskas, REM II, RFW 

o Systems Audit of Geotechnical laboratory 
Biward A. Need, REM II, ~ 

o aM QA Review 
John W. Hawthorne, REM II, CIJo1 
National Program Managem:mt Office, REM II, CDM 

o RFW QA Review 
Glenn Johnson, REM II, RFW 

o Clement Associates QA Review 
Jay Tur im, REM II, Clement 

o QA/QC Surmaries for Revised RI and FS/CD Reports 
James M. ~~' REM II, RFW 
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~100 4 

QUALITY ASSURANCE O:am::TIVES FOR MEASUREMENr ~TA 

'nle overall QA objective is to develop and implement procedures for 
field sampling, chain of custody, laboratory analysis and reporting 
that will provide legally defensible results in a court of law. 
Specific procedures to be used for sampling, chain of custody, 
calibration, laboratory analysis, reporting, internal quality control, 
aooi ts, preventative maintenance and corrective actions are described 
in other sections of this Quality Assurance Project Plan. This 
section defines the goals for level of QA effort; accuracy, precision 
and sensitivity of analyses; and catpleteness, representativeness, and 
romparability of measurement data fran all analytical laboratories. 
QA objectives for field measurements are also discussed. 

4 .1 REX:;ULA.'IDRY AND I..EXiM. RBJUIREMENTS 

'!he data used to evaluate cxrnplianoe with the National Interim Primary 
Drinking Water Standards shoUld have method detection limits that are 
less than 20 percent of the maxi.nn.Jn allowable levels on a par~ter by 
par~ter basis. 'nle standard ~thod detection limits for analytical 
services fran the CRL meet this criteria for the required inorganic 
and organic parameters. The CRL method detection limits are presented 
below in Subsection 4. 3. 

4. 2 LFNEL OF QA EFFORT 

Field duplicates and field blanks will be taken and ~tted to the 
analytical laboratories to provide the means to assess the quality of 
the data resulting fran the field sampling program. Duplicate samples 
are analyzed to check for ~ling and analytical reproducibility. 
Blank samples will be analyzed to check for procedural contamination 
and/or ambient oonditions at the site which are causing ~le 
oontamination. 

'!he general level of this QA effort will be one. field duplicate and 
one field blank for every 10 investigative samples. Soil samples 
selected for geotechnical testing will include one field duplicate for 
each analysis being perfonned but no blanks. Trip blanks will be 
included for organics shipments as described in Tables 1-1 and 1-2 of 
the Sampling and Analysis Plan found in ~dix B. 'nle specific 
level of field QA effort for the Anerican Chemical Service, Inc. (ACS) 
RI/FS, itemized by sample matrix and par~ter, is shown in Table 2-2. 



Quality Assurance Project Plan 
hrerican Olem.ical Service, Inc. 
Se:::tion: 4 
Revision:! 
May 25, 1985 
Page: 4-2 of 19 

'lhe waste, surface water, sediment, soil and groundwater samples 
oollected at the site will be analyzed using the Contract Laboratory 
Program (CLP). The level of laboratory ~ effort for Routine 
Analytical Services (RAS) provided by the CLP is specified in the 
Invitations for Bid (IFBs), WA84-A266/A267 for organics and 
WA84-J091/J092 for inorganics. Extracts of high hazard samples to be 
tested by SAS for RAS organics and inorganics parameters will use the 
same ~ effort. Samples oollected fran private wells will be analyzed 
at the Central Regional Laboratory ( OU.> • ·The level of laboratory ~ 
for the au. is s\.J'IITBrized in Table 4-1. The level of laboratory ~ 
effort for SAS of total sus:Pended solids are described in the 
incH vidual SAS request fonns which are attached in Appendix c. 

Laboratory ~ for the geotechnical testing will require that all 
equipnent used to perfonn the analyses be calibrated not nore than 6 
m::x1ths prior to actual testing, that all solutions be not nore than 1 
m::x1th old, and that all calculations be checked by saneone other than 
the person performing the actual testing. The geotechnical laboratory 
will also be required to test one laooratory duplicate for each type 
of analysis perfonmed. 

4. 3 .ACXlJRACY, PRECSICN, AND SENSITIVITY OF ANALYSFS 

'!he fundamental QA objective with res_pect to accuracy, prec1s1on, and 
sensitivity of laooratory analytical data is to achieve the OC 
acceptance criteria of· the analytical protocols. '!be accuracy and 
precision requirements for RAS fran the CLP are specified in the IFBs, 
WA84-A266/A267 for organics and WA84-J091/J092 for inorganics. 'l'he 
sensitivitie'3 required for CLP analyses will be the nethod detection 
limits, shown in Tables 4-2 and 4-3, fran the same IFBs. Extracts of 
high hazard sanples to be tested by SAS for RAS organics and 
inorganics parameters will use the same accuracy, precision and 
sensitivity criteria. 

'!he accuracy and precision criteria for analytical services fran the 
au. for organics and inorganics are shown in Tables 4-4 and 4-5 
respectively. 'lhese QC control limits should be canpletely met 
without any outliers. If an out-of-oontrol result occurs and the QC 
Ox:>rdinator of the au. does not believe it necessary to rerun the 
sample, the result will be flagged and a ITIE!IOOrandum written regarding 
the utility of the data. The sensitivities required for au. analyses 
are the nethod detection limits shown in Tables 4-6 and 4-7. '!he 
accuracy and precision requirements for SAS of total sus:Pended solids 
are described in the individual SAS request fonns which are attached 
in AWendix c. 

'lbe geotechnical data will be considered accurate if the ~ criteria 
with respect to equipnent, solutions and calculations are met, and if 
adherence to appropriate nethods can be dOC'll'lellted during a systems 
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Table 4-1 . 
I 

QA LF.VEL OF EFFORT FUR au. ANALYTICAL SERVICES 

Lab Spikes or Reference 
Parameter Blanks Surrogates lab Duplicates Sanples 

Base/Neutral/Acid One per set of samples SUrrogates adied to cne per set of samples Quarterly 
Conpounds or a minimum of 1 in 10 each sample and natdx or a minimum of 1 in 10 

spikes ad::led to <:r'e 
sample per set 

Volatiles One per day or 8 oours SUrrogates ad:ied to cne per set of sanples Quarterly 
shift each sample and natrix or a minimum of 1 in 10 

spikes aaled to one 
sample per set 

Pesticides and PCB' s One per set of samples One spike per set of cne per set of saq>les Quarterly 
or a mini.nun of 1 in 10 samples or a minimum or a minimum of 1 in 10 

of 1 in 10 

~tals Ole per 10 samples One per 10 samples One per 10 sanples Quarterly 

Cyanide 01e per analytical run One per analytical run cne per analytical run Quarterly 
or at least one per or at least one per or at least one per 
set-up set-up set-up 

Acidity 01e per 20 samples NA One per 20 sanples Quarterly 

Alkalinity One per 20 samples NA One per 20 samples Quarterly 

Olloride One at beginning, One per 40 samples One per 40 samples Quarterly 
one at end, and 
one per 40 samples 

Fluoride Ole at beginning, one One per 20 samples cne per 20 sanples Quarterly 
at <~, and one per 
20 sanples 



Parameter 

SUlfate 

Ammonia Nit~n 

Nitrate and Nitrite 

'lOC 

Total Phosphorous 

I.ab 
Blanks 

One at beginning, 
one at end, and 
one per 40 samples 

One per set of samples 
or at least ooe per 
20 sanples 

One at beginning, 
one at end, and one 
per 40 samples 

One per set of samples 
or at least ooe per 
20 sanples 

One at beginning, one 
at end, and one per 
20 sanples 

One at beginning, ooe 
at end, and ooe per 
20 sanples 

I 
\ 

~·.·· ) 

Table 4-1 (cnntinued> 

Spikes or References 
Surrogates Lab Duplicates Sarrples 

One per 40 sanples One per 40 sanples Quarterly 

One spike p!r set of One per set of samples Quarterly 
samples or at least or at least ooe per 
ooe per 20 samples 20 samples 

One per 40 samples One per 40 samples Quarterly 

One spike p!r set of One per set of samples Quarterly 
samples or at least or at least ooe per 
ooe per 20 samples 20 samples 

One per 20 samples One per 20 samples Quarterly 

ene per 20 samples ene per 20 samples Quarterly 

( 



Table 4-2 

MEnm oem:::riOO LIMITS roR RAS ORGANICS FJOo1 OP 

Detection L1m1ta* 
Low Waterl Low So11/Sed1mentB 

Volatiles CAS Number us/L ua/Ks 

1. Chloromethane 74-87-3 10 10 
2. lromomethane 74-83-9 10 10 
3. Vinyl Chloride 75-01-4 10 10 
4. Chloroethane 75-00-3 10 10 
5. Methylene Chloride 75-09-2 5 5 

6. Acetone 67-64-1 10 10 
7. Carbon Disulfide 75-15-0 5 5 
8. 1.1-Dichloroethene 75-35-4 5 s 
9. 1.1-Dichloroethane 75-35-3 5 s 

10. trans-1,2-Dichloroethene 156-60-5 5 5 
...:;.-

11. Chloroform 67-66-3 5 5 
12. 1.2-Dichloroethane 107-06-2 5 5 """" 13. 2-Butanone 78-93-3 10 10 
14. 1,1.1-Trichloroethane 71-55-6 5 5 
15. Carbon Tetrachloride 56-23-5 5 5 

16. Vinyl Acetate 108-05-4 10 10 
17. lromodichloromethane 75-27-4 5 5 
18. 1.1.2.2-Tetrachloroethane 79-34-5 5 5 
19. 1,2-Dichloropropane 78-87-5 5 5 
20. trans-1.3-Dichloropropene 10061-02-6 s 5 

21. Trichloroethene 79-01-6 5 5 
22. Dibromoehloromethane 124-48-1 5 5 

-- 23. 1,1,2-Triehloroethane 79-00-5 5 5 
·:. ' 
_;) 24. Benzene 71-43-2 5 5 

25. cla-1,3-Diehloropropene 10061-01-S 5 5 

26. 2-chloroethyl Vinyl Ether uo-75-e 10 10 
27. lromofora 75-25-2 5 5 
28. 2-Bexanone 591-78-6 10 10 
29. 4-Methyl-2-pentanone 108-10:-1 10 10 
30. Tetrachloroethene 127-18-4 5 s 
31. Toluene 108-88-3 5 5 
32. Chlorobenzene 108-9o-7 s s 
33. Ethyl Benzene 100-41-4 5 s 
34. Styrene 100-42-5 5 5 
35. Total Xylenes s s 

..., 
8 Medium Yater Contract Required Detection Limits (CRDL) for Volatile BSL j 

Compounds are 100 times the individual Low Water CRDL. -----
bMedium Soil/Sediment Contract Required Detection Limits (CRDL) for Volatile 

RSL Compounds are 100 times the individual Low Soil/Sediment CRDL. 



Table 4-2 (continlEd) 

Mm'11D DEI'fl:"l'IOO LIMITS !t>R R1\S O~CS FKM Cl1l 

»etect1on L1a1tl* 
LOv Uaurt Lo_~o117Sediaer.te 

Semi-Volatiles .CAS Number -us.'L us/Ks 

36. N-Nitrosodimethylamine 62-75-9 10 330 
37. Phenol 108-95-2 10 330 
38. Aniline 62-53-3 10 330 
39. bis(2-thloroethy1) ether 111-44-4 10 330 
40. 2-Chlorophenol 95-57-8 10 330 

41. 1,3-Dichlorobenzene 541-73-1 10 330 
42. 1,4-Dichlorobenzene 106-46-7 10 330 
43. 'lenzy1 Alcohol lQO-Sl-6 10 330 
44. 1.2-Dichlorobenzene 95-S0-1 10 330 
45. 2-Methylphenol 95-48-7 10 330 

..... -··· 46 • bis(2-Chloro1sopropyl) 
ether 39638-32-9 10 330 

47. 4-Methylphenol 106-44-S 10 330 
48. N-Nitroso-Dipropylamine 621-64-7 10 330 
49. Hexachloroethane 67-72-1 10 330 
50. Nitrobenzene 98-95-3 10 330 

51. Isophorone 78-59-1 10 330 
52. 2-Nitrophenol 88-75-5 10 330 
53. 2,4-Dimethylphenol 105-67-9 10 330 
54. Benzoic Acid 65-85-0 so 1600 
55. bis(2-thloroethoxy) 

methane 111-91-1 10 330 

56 2.4-Dichlorophenol 120-83-2 10 330 
57. 1.2.4-Trichlorobenzene 120-82-1 10 330 

. - ... , sa. Naphthalene 91-20-3 10 330 . ,''i 
J 59. 4-<:hloroaniline 106-47-8 10 330 

60. Bexachlorobutadiene 87-68-3 10 330 

61. 4-chloro-3-metbylphenol 
(para-ch1oro-meta-cresol) 59-SG-7 10 330 

62. 2-Methylnaphtbalene 91-57-6 10 330 
63. Bexachlorocyclopentadiene 77-47-4 10 330 
64. 2,4,6-Trichlorophenol 88-06-2 10 330 
65. 2,4,5-Trichlorophenol 95-95-4 50 1600 

66. 2-chloronaphtbalene ~1-58-7 10 330 
67. 2-NitroanUine 88-74-4 so 1600 
68. Dimethyl Phthalate 131-11-3 10 330 
69. Acenaphthylene 208-96-8 10 330 
70. 3-Nitroaniline 99-09-2 50 1600 



., I 
..:.--' 

. ~ .. ~ ! 
j' 

Table 4-2 (oontinued) 

MET11D I>El'FX:l'IOO LIMITS FOR RAS ORGANICS FR:M CLP 

Detection Llm1ta* 
Lov Vater~ Lov So117Se~1ment8 

Semi-Volatiles CAS Number uciL uc/Ks 

71. Aceupbtbeu 13-32-9 10 330 
72. 2,4-D1n1trophenol 51-21-5 50 1600 
73. 4-Rttropbeaol 1G0-02-7 50 1600 
74. Mbenaofuran 132-64-9 10 330 
75. 2,4-D1D1trotolueae 121-14-2 10 330 

76. 2,6-Dtattrotolueae 606-2o-2 10 330 
77. D1etbylphtbalate 14-66-2 10 330 
71. 4~1oropbuyllbuJ1 

ether 7005-72-3 10 330 
79. fluorene 16-73-7 10 330 
10. 4-R1troaD111ne lOG-01-6 50 1600 

11. 4,6-D!Ditro-2-.ethylphenol,. 534-52-1 50 1600 
12. R-a1tro•o41pheny1aaiaa 16-lo-6 10 330 
·13. 4-lroaopheuJl Phenyl ether 101-55-3 10 330 
14. Bexachloro'benzeae 111-74-1 10 330 
as. !eatacbloropheaol 17-86-5 50 1600 

16. Phenanthrene 15-o1-a 10 330 
17. ADtbraceae 12o-U-7 10 330 
11. D1-a-1NtJ1phtbalate 14-74-2 10 330 
19. nuoraathne 206-44-o 10 330 
90. haz1cl1ae 92-87-5 100 1600 

91. PyTene 129-oo-o 10 330 
92. Butyl leuyl Phthalate IS-61-7 10 330 
93. l,3'-D1chloro'beuz1cl1ne 91-94-1 20 660 
94. leazo(a)anthraceae 56-SS-3 10 330 
95. 'b1a(2-ethJlhexyl)phthalate 117-11-7 10 330 

96. Cbryaeu 211-Q1-9 10 330 
97. D1-n-octJ1 Phthalate 117-14-o 10 330 
91. leazo('b)f1uorantheu 205-99-2 10 330 
99. Jeuo(lr.)fiuorantbeue 201-oa-9 10 330 

100. lenzo(a)pJTeDe so-32-a 10 330 

101. lndeno(1,2,3-cd)pyrene 193-39-5 10 330 
102. Dibenz(a,h)anthracene 53-70-3 10 330 
103. lenzo(g,h,i)perylene 191-24-2 10 330 

CMedium Water Contract ~equired Detection Limits (CRDL) for Semi-Volatile 
BSL Compounds are 100 times the individual Low Water CRDL. 

dMedium Soil/Sediment Contract ~equired Detection Limits (CRDL) for Seci­
Volatile BSL Compounds are 60 times the individual Lov Soil/Sediment CRDL. 
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Table 4-2 (rontti.nued) 

Detection Liaita* 
Lov Vaurl Lov 5otl7Sediaent! 

Putic:ldu CAS lfwaber ug/L us/Ka 

104. alpha-IHC 319-14-6 0.05 2.0 
105. beta-IHC 319-15-7 0.05 2.0 

106. delta-IHC 319-16-8 0.05 2.0 
107. c~-IRC (Lindane) 58-89-9 0.05 2.0 
108. Heptachlor 76-44-8 0.05 2.0 
109. Aldrin 309-DD-2 0.05 2.0 
110. Heptachlor Epoxide 1024-57-3 o.os 2.0 

111. !ndosulfan I 959-98-8 o.os 2.0 
112. Dieldrin 60-57-1 0.10 4.0 
113 • 4 , 4 '-DDt 72-55-9 0.10 4.0 
114. Endrin 72-2D-8 o.1o 4.0 
115. EncSosulfan 11 33213-65-9 o.1o 4.0 

116. 4,4 '-DDD 72-54-8 0.10 4.0 
117. tndrin Aldehyde 7421-93-4 o.1o 4.0 
118. Endosulfan Sulfate 1031-07-8 0.10 4.0 
119. 4,4'-DDT- 50-29-3 0~10 4.0 
120. Endrin Ketone 53494-7D-5 0.10 4.0 

121. Methoxychlor 72-43-5 0.5 20.0 
122. Chlordane 57-74-9 0.5 20.0 
123. Toxaphene 8001-35-2 1.0 40.0 
124. AROCLOR-1016 12674-11-2 o.s 20.0 
125. AROCLOR-1221 11104-28-2 o.s 20.0 

126. AROCLOR-1232 11141-16-5 o.s 20.0 
127. AROCLOR-1242 53469-21-9 o.s 20.0 
128. AROCLOR-1248 12672-29-6 0.5 20.0 
129. AROCLOR-1254 11097-69-1 1.0 40.0 
130. AROCLOI.-1260 11096-12-5 1.0 40.0 

'Medium Water Contract lequired Detection Limit1 (CRDL) for Pesticide BSL 
Compounc!l are 100 times the individual Lov Vater CUL. 

fKedium Soil/Sediaent Contract lequired Detection Liaita (CRDL) for Pe1ticid~ 
BSL compounds are 60 times the individual Lov Soil/Sediment CRDL. 

*Detection limits lilted for 1oil/1ediaent are baaed on vet veiabt. The detec­
tion limits calculated by the laboratory for eoil/aediaent, calculated on ary 
wei&ht basi•, as required by the contract, vill be hiaher. 

** Specific detection limits are hi&hly aatrix dependent. The detection 
liaita lieted herein are provided for Juldance and aay not alvay1 be 
achievable. 
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Table 4.-3 

Contract lequired 
Detection Level1,2 

Element (ua/L) 

Al.Wiinua 200 
Antiaony 60 
Araeuic 10 
lariua 200 
lerylUua ' Cadaia ' Calciua sooo 
Cbr0111ua 10 
Cobalt so 
Copper 25 
Iron 100 
Lead 5 
Magnesium sooo 
Manganese u 
Mercury 0.2 
Hickel 40 
Potauiua sooo 
Seleniu11 s 
Silver 10 
Sodiua sooo 
TbalUua 10 
'fill ~ 
Vanadiua so 
Zinc 20 

Cyanide 10 

1: Any analytical aethod epecified in SOW Exhibit D aay be ·utilized as 
long aa the documented instrument or aethod detection limite aeet 
the Contract Kequtred Detection Level (CRDL) requ1rementa. Higher 
detection levels aay only be used 1n the following circumstance: 

If the aample concentration exceeds tvo time1 the detectiob limit 
of the instrument or aethod in uee, the value aay be reported even 
though the instrument or aethod detection 11111t aay oot equal the 
contract required detection level. 

2: Tbe1e CIDL are the instrument detection liaits obtained in pure 
vater that auat be aet using the procedure in Exhibit !. The 
detection 11aitl for 1amples aay be coneiderably htaher dependinc 
on the aample aatrix. 



Base!Neutral/Acld 
eo.pounds 
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Table 4-4 

( 

1CCUR1C'l .AND PREX:ISICN CRITERIA FUR ORG\NICS F10t CRL 

Lab llanlt 

llltru Spib Duplicate Preclsloa 

llltrb Spllte lloofti'J 

' I 

o
5

-pbeno1 
2-fluoropbe'Dol 

2,4,6-trlb~l 

o
5 
.... 1trobeaaeae 

2-fluoroblpbenJl 
o

14
-terpbeDJl 

pberaol 

l-cbloropbeaol 
1 ,4-dlcblorobenaeM 
Beaarl alcbobol 
n"'lllt.roaodlpropyl•lne 
1,2,4-trlcblorobeaaene 
4-cblora~~Ulne 

p-chloro...-cresol 
acenapbtbene 
cU.beazofura 
l,4-d1Dllrotoluene 
4""Dltropbeool 
peatacbloropbeaol 
Dl-n-butrt pbtbalate 
PJAne 
1,3-dlcb1orobeoaene 
2,6-d1Dltroto1ueae 

:t d.l. 

<3n RPD f95' en 

to-a" (95' Ct) 
lo-103\ 
43-105, 
29-1~ 

25-llft 
42-112\ 

to-121' (95' Cl) 
lo-140\ 
lo-102\ 
lG-124' 
12-127\ 
12-124' 
to-lOOt 
to-nat 
38-llft 
45-112\ 

31-136' 
11-un 
to-105\ 
39-136' 
43•127\ 
28-108' 
47•155\ 
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\;~,) Table 4-4 (continued) () · 

N:DJRN:l AND PREX:ISIOO CRITERIA FUR OIQNICS FIOt CRL 

Jlatrb lplte Dapllcate Pnclelon 

llatrb lplte RlcDYer7 

lAb Blank 

Jlatrla Spike RlcoftrJ 

o
4
-1,2-d1Cb1oroetbane 

D -beaaene 
6 o
8
-tolueae 

benaeae 
1 ,2-dlcb1oroetbue 
1,1,1-tr1cb1oroetbane 
traDe-1,2-dlcb1oroetbaae 
traae-1,2,-dlcb1~~ 

cla-1,2-dlcb1oropropeae 
•tbJ1 beD•-
to1une 
1,1,21 2•tetr.cb1oroethaae 
bn.ofon 

Aroc1or 1242 
endrln 
lllldane 
MtbollJCb1or 
toxapbue 
a14rla 
dleldrln 
4,4'-DDD 
4,4'-DDE 
4,4'-DO'J' 
heptoc::blor 
cblordaDe 

( 

o.ntro1 U.lu 

• d.1. 

<1,. JdiD (95\ Cl) 

85-115\ (95' en 
87-113' 
82-11" 

87-llft (95' CIJ 
91•11ft 
85-12" 
87•12" 
86•12:R 
86-120' 
81-121' 
81•120t 

89-UJ' 
M•lJM 

• d.l. 

6G-12:R (95' CIJ 
69-119\ 
62-llft 
71·Uft 
62-UU 
50-104, 

79•12" 
7G-ll:R 
59-131' 
66-11,. 
62•12U 
65-129\ 



Table 4-5 

NDJP.1C'l AND PREOSIOO CRITERIA !OR IOORG.\NICS FJ01 ~ 

Parameter Audit Caltrol Limits 

Arsenic, Lead & Lab Blank + d.l. 
Seleni\11\ Lab Caltrol Standard +10\ of true value of 

WS776 No. 2 
I.ab Duplicates + d.l. or +10\ RPD 
Lab Spikes 85- 115\-

Mercury Lab Blank <0.1 ug/L 
Lab Duplicates ~0.1 ug,IL or +10\ RPD 
I.ab Spikes 85 - 115\ 

~ Antinaly & Lab Blank + d.l. 

·J 1balli\JI\ I.ab OJntrol Standard + 10\ of true value of 
WP379 No.1 

I.ab Duplicates + d.l. or +10% RPD 

Aluminum, Bari\11\, Lab Blank + d.l. 
Beryllim1, Boroo, I.ab Duplicates + d.l. or +10\ RPO 
Cadmium, Chrani\11\, I.ab Spikes 9o- 110'-
o:>balt, Co~, Iroo, 
Manganese, Nickel, 
Silver, Tin, Vanadila, 
Zinc 

Cyanide Distilled Standard 91 +15\ 
Distilled Blank <8 ug/L 
Distilled Duplicate D. <8 ug/L or + 7% RPD 
Distilled Spike 91 +15%* 

....... 
"Y Alkalinity I.ab Blank <5 mg/L ..... 

Iab Duplicate D. <5 mg/L or <5% RPD - -
,_ 

Qll.oride Lab BJ'ink <3 mg/L 
lab Duplicate D.<l.6 mg,IL or <4.6\ RPO 
I.ab Spike .97 +8\ 

*'!his limit applies to results that are within the working range (5 - 200 ug/L). 
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Table 4-5 (continuad) 

Parameter AJ.nit Cbntrol Limits 

Fluoride Lab Blank <0.1 ug/L 
Lab Duplicate ll <0.1 ug/L or ~10\ RPO 
Lab Spike 95 +16\ 

SUlfate Lab Blank <4 ug/L 
Lab Duplicate ll <6 m;VL or ~4.6\ RPD 
Lab Spike 98 +9\ 

.PJrroonia Nitrogen Lab Blank ~0.04 ug/L 
Cbntrol Standard 1 0. 99 ±0.11 ng/L 
Cbntrol Standard 2 5.05 ±0.32 ng/L 
lab Duplicates ll <0.07 ug/L or <1.4\ RPD 
Lab Spikes - -99 +7\ 

TKN Lab Blank ~0.1 ug/L 
Lab Duplicate fl. <0.12 m:JfL or <7% RPD 
Lab Spike - -96 +10\ 

Nitrate and Nitrite Lab Blank <0.07 ~ 
Cbntrol Standard 1 o. 94 +0.08 119/L 
Cbntrol Standard 2 4. 92 +0.03 ng/L 
lab Duplicates ll <0.04 119/L or <3.3\ RPD 
Lab Spikes - -96 +6\ 

Lab Blank <3 ng/L 
lab Dlplicate 6~5 ng/L or ~5% RPD 
Lab Spike 96 +14\ 

Total Phosphorrus Lab Blank ~0.05 ug/L 
lab Duplicate ll<0.04 ug/L or i9.8\ RPD 
Lab Spike 101 ±5% 

~te: 6 = absolute difference bebJeen duplicates; RPD = relative percent 
difference. 

'o,J 



Table 4-6 

ME:lliD I>El1Cfi00 LlMI'1'S FOR ClRGa\NICS FIOi CRL 

Volatile Qx1pc?urXls 
Detection 

pp CAS Ltait 
Mo. Ito. Co!pound (ua!L) 

(45V) 74·17·3 chlorOMtbane ..... 
(46V) 74·83-9 tlra.o~~e tbane .7 
(88V) 75·01•4 vinyl chloride 1.7 
(16V) 75·00-3 chloroetbane 1.5 
(ltltV) 75·09·2 .. tbyleae chloride .5 
(2V) 107•02·8 aci'OlelD 26 

67·64·1 acetone 75 
(3V) 107·13-1 acryloniulle 21 

75·15·0 cartlondiaulfide ... 
(29V) 75·35·4 1,1-dicbloroetbene .s 

~~ (UV) 75·34-3 1,1-dichloroethane .5 ·~ 
' (lOV) 1.56-60-5 trana-1,2•d1cbloroethene .5 .. _J 

(23V) 67-66·3 chloroforll .5 
'-- 78-93-3 2-butanoae 45 

(10V) 107-06·2 1,2-dichloroethane .5 
(UV) 71·55·6 1,1,1·tr1cbloroethane .5 
(6V) 56·23·5 cartlon tetrachloride .5 

108·05-4 vinyl acetate 2.0 
(48V) 75-27•4 brODOdicblorometb&De .5 
(32V) 78·87·5 1,2-dicbloropropane .5 
(33V) 10061-02·6 trana·1,l•dic:bloropropene .5 
(87V) 79·01·6 tric:hloroetbeDe .5 
(4V) n-43-2 benzae .5 
(S1V) 124·48-1 cblorodibromometbane .5 
(14V) 79·00·5 1,1,2-tric:hloroethane .5 

10061-01·05 cia·1,3·d1c:hloropropene .5 
... (19V) 110-75·8 2•cbloroetbylv1nyl ether .5 ·:'" (47V) 75•25·2 br01110fon .5 · ... ·-*'- 108·10·1 4•setbJ1·2·pentanone 

519·78-6 2•buanone 57 

(ISV) 127·11-4 tetrachloroetbeDe .5 
(15V) 79·34·5 1,1,2,2-tetrachloroetb&De .5 
(86V) "108-88-3 tolueae .5 
(7V) 108·90·7 c:hlorobenzae .s 
(38V) 100-41-4 etbylbenzene .s 

100-42-5 atyreoe .5 
a-xylene .s 

95·47•6 o·xylene, p·xylene. .5 



Table . 4-6 (oontinued) 

I£DID Dt:I'EX:'l'IOO LIMITS roR ORGANICS FJOS CRL 

Base/Neutral and Acid Extractable Q:r!pounds 
Detec:Uoa 

pp CAS L1ait 
llo. Mo. Co!pound (ua(L) 

62·53·3 aniliDe .5 
(lBB) 111·44-lt bla (2-c:hloroethyl) ether .5 
(65A) 108-95·2 phenol .5 
(24A) 95-57•8 2•c:hloropbenol .5 
(261) 541·73·1 1,3-dlc:hlorobeoaene .s 
(271) 106•46·7 1,4-dic:hlorobeoaene .5 
(251) 95-50-1 1,2-dlc:hlorobenzene .s 

100-51-6 benzyl alcohol .5 
(421) 118-60-1 bla (2-c:hloroiaopropyl) ether .s 

. ' 95-48•7 2-•tbylpbenol .5 ~~ 
(121) 67·72·1 hexac:hloroethaoe 1.0 
(631) 621·64-7 K•nitroaodlpropylamlne .5 
(56!) 98-95•3 nltrobeoaene .5 

108-39-4 4-Mthylpbenol .5 
(Sitl) 78-59•1 laopborooe .5 
(SU) 88-75•5 2•nitrophenol 3.0 
(lltA) 105-67-9 2,4-dt.ethylpbenol .5 
(431) 111-91-1 bla (2•ehloroethosy) •thane .5 
(3U) 120-13·2 2,4-dlc:hloropbenol .5 
(81) 120·82·1 1,2,4-tric:hlorobenzene .s 
(551) 91·20·3 uphtbalene .5 

106•47•8 lt•ehloroaDlline .5 
(521) 87-68·3 bexac:hlorobutadlene 1.0 

65-85•0 benzoic: ac:ld 3.0 
91-!.7•6 2-.. tbyluphthaleue .5 .. ,.__ (22A) 59-50·7 p•c:hloro·a-c:reaol .s ·y (531) 77-47•4 hexac:hloroc:yc:lopentadlene 1.5 
95-95•4 2,4,5-tric:hlorophenol 1.0 

(2U) 18-06-2 2,4,6-trlc:hloropbenol 1.0 
(201) 91-51•7 2•c:hloronapbtbalene .5 
(771) 208-96·8 ac:enapbtbJleae .5 
(711) 131·11·3 d!Mtbyl phthalate .5 
(361) 606-2D-2 2,6-dlDitrotoluene l.S 
(11) 83-31-9 ac:enaphthene .s 

99-09·2 3•nitroan1Uae 1.5 
132-64-9 dlbenzofuraa .5 

(S9A) 51·28·5 2,4-dlnltrophenol 10.0 
(351) 121-14-2 2,4-dinitrotoluene 1.5 
(801) 86-73-7 fluorene .5 
(SSA) 100-02-7 4·nitrophenol 3.0 
(401) 7005-72-3 4-c:hlorophenyl phenyl ether .5 
(70B) 84-66-2 dietbyl phthalate .s 
(60A) 534-52-1 4,6-dinitro-2-.. thylphenol 6.0 
(37B) 122-66-7 1,2-diphenylhydrazine (azobenzene) .s 
(621) 86-30-6 M·nitroaodiphenylamine (diphenylamine) .s 

100-01-6 lt·nitroanUine 4.0 
(ltl.B) 101·55·3 4•bromophenyl phenyl ether 1.5 



Table 4-6 ( rontinued) 

~ DEI'ECriOO LIMI'l'S FeR CIQNICS FI01 CU. 

pp CAS LUlU 
No. Mo. Co!pound (ua/L) 

(91) 118-71t-1 bexachlorobeaaane 1.0 
(64A) 17-86-S pentachloropbeool 4.0 
(IU) IS-01-1 pbeDanthnne .5 
(71B) 120-12•7 anthracene .5 
(611) llt•74-2 di•n•butyl phthalate .5 
(391) 206-ltlt-0 fluorantbeDe .s 
(lltB) 129•0Q-O pyrae .5 
(67B) 15-61·7 butyl Muyl phthalate 2.0 
(76B) 2li-G1-9 cbrJ ... 1.0 
(721) 56-55-3 benco(a)anthracene 1.0 
(66B) 117-11-7 bi• (2•etbJlhexyl) phthalate 1.0 
(69B) 117-llt-0 di•a•octyl phthalate 1.0 
(74B) 205·99-2 beazo(b)fluorantbene 1.0 
(7SB) 207-~-9 beozo(k)fluorantbene 1.0 

<6,/ (731) 50·32·8 benzo(a)pyrene 1.S 
(131) 193•39•5 1Ddeno(l,2,3-cd)pyrene 2.5 
(121) 53-70-3 dibenzo(a,h)anthraeene 2.5 
(791) 191-24-2 beozo(lbi)peryleoe 2.5 
(51) 92-87-5 bead diu a 

(28B) 91-91.-1 3,31 •dichlorobenaldiae • 
18-74-lt 2·Ditroan1U.ne a 

Pesticides and PCBs 
Deteetioo 

CAS Lt. it 
No. CoiiPOund Cua/L) 

.. ) 
319-8S-7 aiBC .003 
53469-21·9 y IBC (Lindane) .OOit 
319·86·8 8 IIIC .006 
1024-57-3 heptachlor .003 

'-- 58-89·9 6·111C .009 
60-57·1 aldrin .004 
319-84•6 heptachlor epo&ide .013 
US-29·7 eodoaulfan I .Ollt 
72-54-8 P.P'·DDE .004 
57-74•9 dieldrin .. .002 
7421-93-4 endria .006 
115-29-7 P.P'•DDD .011 
1031-07-8 endoeulfan 11 .OOit 
72-SS-9 P.P'·DDt .012 
S0-29-3 chlordane .ov. 

toxaphene .24 
•etboxyeblor .OOit 

B001-3S-2 aroclor 1016 .OS 
11097-69-1 aroclor 1242 .OS 
11096-82·5 aroclor 1248 .OS 
UlO.C.-28-2 aroclor 1254 .OS 
12674-U-2 aroclor 1260 .os 

a llot reported 
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'l'able 4-7 

MEIHOO DE'nrl'I~ LIMITS FOR ~GANICS FRCJol CRL 

Paraneter 

AlUrrdmn 
Chrani\ln 
Bari\ln 
Beryllimn 
Cobalt 
Copper 
I roo 
Nickel 
Manganese 
Zinc 
Boroo 
Vanadi\Jn 
Silver 
Arsenic 
Antinaly 
-Seleni\E 
'lhalliun 
Mercury 
Tin 
Caani\ln 
Lead 
Cyanide 
Alkalinity ( eaoo3) 
Olloride 
Fluoride 
SUlfate 
Amronia Nitrogen 
'lt(N 

Nitrate and Nitrite 
'10C 
Total Phosphorous 

Detection 
Limit 
(ug/L) 

80 
8 
5 
1 
6 
6 

80 
15 

5 
40 
80 
5 
3 
2 
2 
2 
2 

.1 
40 

2 
2 
5 

5000 
3000 
100 

4000 
30 

100 
30 

3000 
50 
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amit. The precision of these data will be assessed using the 
duplicate results, but no quantitive criteria have been established. 
'lhe geotechnical data will be adequately sensitive if adherence to 
appropriate methods can be dOC\Dellted during a systems aooit. 

4. 4 a:MPim'ENESS, REPRESEN1'ATIVE AND CDiPARABILI'lY 

It is expected that the CLP and the laboratories performing analyses 
of high hazard extracts will provide data meeting QC acceptance 
criteria for 95 percent of all samples tested. canpletely valid data 
are required for samples designated in the Sampling and Analysis Plan 
<Att>endix B) as "backgroW1d sanples." The au., SAS, and geotechnical 
laboratories should provide catpletely valid data, and the reasons for 
any variances fran 100 percent oompleteness will be documented in 
writing. 

'lhe sampling net"NOrk was designed to provide data representative of 
site conditions. During developnent of this net"NOrk consideration was 
given to past waste storage and disposal practices, existing 
analytical data, raredial activities to date, physical setting and 
processes, and constraints inherent to the SuperfW1d program. The 
extent to which existing and planned analytical data will be 
cx:mparable depends on the similarity of sampling and analytical 
nethods. The procedures used to obtain the planned analytical data 
are documented in this QAPP. It may be necessary to verify similar 
documentation for existing analytical data. 

4. 5 FIEID ME'A&JREMENTS 

Measurement data will be generated in many field activities that are 
incidental t-r) collecting saoples for analytical testing or unrelated 
to sanpling. These activities incltde, blt are not limited to, the 
following: 

o Docl.mlenting time and weather oondi tions. 

o Locating and determining the elevation of sampling stations. 

o Performing geophysical surveys. 

o Calculating flow rates for stornwater or surface water. 

o Detennining pH, specific conductance and temperature of water 
samples. 

o Qualitative organic vapor screening of soil samples using an 
OVA and/or HNu. 

o Determining depths in a borehole or well. 

o Standard penetration testing. 
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o calculating pumping rates. 

o Verifying well development and pre-sampling purge volumes. 

o Performing bail-dcMn recovery tests. 

'!be general QA objective for such neasurE!l'lSlt data is to obtain 
reproducible and canparable neasurements to a degree of accuracy 
consistent with the intended use of the data through the documented 
use of standardized procedures. 'lbe procedures for performing these 
activities and the standardized fonnats for doctm-enting them are 
presented in the Sampling and Analysis Plan <AWendix B). 
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SAMPLING PROCEDURES 

The procedures for collecting samples and for performing all related 
field activities are described in detail in the Sampling and Analysis 
Plan, which is attached in full as AR?endix B. 
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SAMPLE ClJSIODY 

Region v, U.S. EPA sample custody (chain-of-custody) protocols are 
described in "NEIC Policies and Procedures." EPA-330/9-78-001-R, 
Revised February 1983. This custody is in three parts: 1> sarrple 
collection, 2) laboratory, and 3> final evidence files. Field custody 
(sample collection) procedures are also described in the Sampling and 
Analysis Plan (Appendix B> ~ and laboratory procedures for the CLP are 
also described in the IFBs, WA84-A266/A267 for organics and 
WAB4-J091/J092 for inorganics. 
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CALIBRATION PROCEDURES AND F~CY 

'lbe calibration procedures and frequency of calibration for RAS fran 
the a.P are specified in the IFBs, WA84-A266/A267 for organics and 
WA84-J091/J092 for inorganics. 'lbe laboratories performing analyses 
or high hazaard extracts for the RAS organics and inorganics 
parameters will use the same calibration procedures and frequency. 
Calibration procedures and frequency for analytical services fran the 
au. are specified for each analytical procedure. Tables 7-1 and 7-2 
list the CRL method numbers for analysis of the parameters of interest 
to this RI/FS. 

Calibration of equipment used to perfonn the geotechnical testing will 
be in accordance with that specified in the ASIM method 
descriptions--ASIM D 4318 for Atterberg Limits and ASIM D 422 for 
hydrareter and sieve analyses. The equipnent calibrations, inclooing 
those for ovens, thernaneters and balances, shall be dooe not nore 
than 6 months prior to actual testing. 

calibration of the 0~ and HNu organic vapor detection devices will be 
dooe prior to use each day and after every four hours of use. 
Calibration will be done using referef'ce gases in accordance with 
mmufacturer' s specifications, whidl are referenced in the Sanpling 
and Analysis Plan (Appendix B). 

calibration of the field PI meter will be done prior to the collection 
of each water sample. 'lhe field pH mater will be calibrated using two 
reference solutions as appropriate to the PI of the sanple. 'lbe YSI 
spec if ic-oonductance/te.nperature mater will be calibrated using a 
reference solution of 0.01 N KCl (specific conductance, 1413 mhos/an 
at 25°C) on a daily basis. Readings oust be within 5 percent to be 
acceptable. 'lbe therm:::meter of the YSI meter will be calibrated 
against the field laboratory therm:::meter oo a weekly basis. 
Additional information regarding the calibration of these meters can 
be found in the Sarrpling and Analysis Plan (Appendix B). 

Tape measures used to locate salli>ling stations and to determine depths 
in boreholes or wells will be examined prior to eadl period of 
sustained use to verify their calibration. 

An equipnent log sheet will be kept for each piece of equipment. 
!tans to be recorded include date of calibration, next scheduled 
calibration date, initial of person doing the calibration, reoord of 
failure, equipment identification number and any other information 
deared necessary. 



Table 7-1 

ANALYTICAL ME'MDS FOR CR;ANICS ANALYSIS FJOS CRL 

CJU. Method Effective 
Parameter Number CRL Method Deaisnation Date 

laae/Neutral/Acid tol956, 101957 CC/MS/DS Analyda of Nonvolatile ln effect 
Compound a 1019561, 9571 Oraanlc to.pounds 

VolatUea tOX105631, 105731, Analyais of volatile oraanlc com- In effect 
10561, 10571 pounda in flab tlaaue, aedt-

Mnt, and water aamplea uatDa 
GC/KS 

. 
Peatlcldea 6 PCB'• PES12621·12691, Analysia of pestlcldea, phtbalatea, In effect 

12701-12791 and PCB' 1 ln Aqueous Media 

·it"Y Sample Preparation 

Separatory Funnel N/A Analyals of nonvolatile extract• In effect 
Llquld·Llquld able oraanlc compounda 
Extractloo 

Purae and trap tOX105631, 105731, Analyala of volatile oraanlc com· In effect 
10561, 10571 pounds in flah tlaaue, aedl• 

ment, and water samples ualna 
CC/KS • 

. r.-·' 
'_:._;; 



Table ':'/-2 

ANALYTICAL ME'MX>S FOR !NffiGANICS ANALYSIS FRCM CU.. 

CRL Method Effective 
Parameter Nl.lllber CRL Method Designation Date 

Arsenic, Lead & ME1'361, 3191 Determinatioo of arsenic In effect 
Selenium and 3211 lead, and seleni'lml in 

drinking water <AA-
Furnace Technique 

Mercury MIN74717 Total Mercury (autanated In effect 
persulfate digestion, 
cold-vapor AA determi-
natioo) 

- Antiloony & 1201 and 1221 Determination of total In effect 
~ J ~ Thallimt antiloony, arsenic, cad-·...;_.v 

mil.n, chranimt, lead, 
se1eni\ln, silver, and 
thalli\ln b¥ flameless 
atanic absorption 

Aluminum, Bar i m~, Mm'l11 Jerrell Ash 1160 total In effect 
Beryllium, Boron, metals in water 
Cadmillll, Olranilltl, 
Cobalt, Copper, 
Iron, Manganese, 
Nickel, Silver, 
Tin, Vanadi\ln, 
Zinc 

Cyanide MIN74919 Total cyanide (manual In effect 
distillatioo, automated 

J spectrophotanetric deter-
minatioo) 

"---- Acidity N/A Ti tratioo with NaOH In effect 

AlJcalinity MIN74011 Titration with H2~4 In effect 

Olloride MIN72413 Fenic thiocyanate In effect 
CXlllplex,. spectrophoto-
metric determination 

Fluoride MIN74515 Specific ion electrode In effect 
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Table. 7-2 (cootinued) 

ANALYTICAL MmHODS FOR INORGANIC$ ANALYSIS FRCM CU. 

au. Method 
Parameter Number 

Sulfate MIN74112 

Arrrronia Nitrogen MIN7294 

TKN 

Nitrate and 
Nitrite 

'lOC 

MIN7304 

MIN7284 

MIN7347 

Total Phosphorous MIN7315 

Effective 
au. Method Designation Date 

Ba.ri\EI chloride and Ml'B, In effect 
spectropbotanetric 
detennination 

Autarated phenolate/ In effect 
nitroprusside spectro-
photanetric determination 

Indophenol blue/nitro­
prusside complex, 
spectro{ilotanetr ic 
determination 

Cadmhrn reduction, 
autorrated spectro­
photanetric determi­
natioo 

Catalytic cx:mbustion, 
IR detection 

In effect 

In effect 

In effect 

Armoni\EI nolybdate In effect 
and potassi\EI anti.nalyl 
tartrate, spectrophoto-
metric determination 
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ANALYTICAL PROCEDURES 

All waste, surface water, sediment, soil and groundwater sanples 
collected for chemical analysis will be tested for the canplete RAS 
organics and RAS inorganics (netals and cyanide> packages through the 
CLP. For high hazard samples, the CLP will prepare extracts at HSLs, 
and these extracts will be tested for the RAS organics and inorganics 
packages by SAS. '!he methods for performing these analyses are 
specified in the IFBs, WA84-A266/A267 for organics and WA84-J091/J092 
for inorganics. 'lhe testing will also conform to the guidelines in 
the "User's Qlide to the U.S. EPA Contract Laboratory Program, Revised 
July 1984." The analytical results for netals in soil and sediment 
will be reported on a dry weight basis. Soil sarrples will be shipped 
assuming low level contamination. 

All samples collected fran private wells will be tested for organics 
and inorganics pararreters by the au. as indicated in Table 2-2. '1he 
analytical nethods for performing these analyses are shown in Tables 
7-1 and 7-2 r~specti vely. The analytical methods for performing SAS 
of fluoride and total suspended solids are described in the individual 
SAS request forms which are attached in Appendix c. 

As part of organics analysis by both CLP and au., canp.Iter assisted 
library seardles will be made to tentatively identify as many as 30 
organic ccmpounds ( 10 volatiles and 20 extractables) in addition to 
those listee in Tables 4-2 and 4-6. However, no roore than 4 hour~ per 
sanple will be spent in the search for the identity of unknowns. '1he 
three m:.>st matdled canpounds will be reported via a OCIIplter mass 
spectral library search. Positive peak identification requires at 
least a five-major-peak match (including the base peak and m:.>lecular 
ion peak> , and the relative intensities of these peaks should not vary 
by +20 percent canpared to the suspected canpound. Canpounds still 
unidentified after 4 hours are labeled as UNKN~ lXXX; where XXX is 
the scan number where the unknown appears. Purity should also be 
inclooed. 

Geotechnical testing of soil samples will use the nethods specified by 
ASIM. Atterberg Limits will be determined using nethod ASIM D 
4318-83. Hydrometer and sieve analyses will be perfonned using nethod 
ASlM D 422-63. 'lhese methods can be found in "ASIM 1984 Annual Book of 
Standards, Volune 4.08, Soil and Rock; Building Stones," pgs 750-765 
and pgs 116-126 respectively. 
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MTA REDUCl'ION, VALIIlM'ION AND REPORTING 

Analytical data fran the CLP, including data generated by SAS analysis 
of high hazard extracts, will be evaluated by the Sanple Management 
Off ice and the Cbntract Program Managerrent section of the CRL. In 
addition to the summarized forms for precision and accuracy of the 
analyses (EPA Form 1320-6), the CRL is requested to provide the 
analytical results for blanks and duplicates and the recx.>very data for 
matrix and surrogate spikes to the Site Manager. 

Data reduction, validation, and reporting for analytical services at 
au. are illustrated in Figure 9-1. Analytical reports fran the 
geotechnical laboratory will include all ra!" data, docmlentation of 
reduction methods, and related OA/c;;l:. data. 'lhe data will be assessed 
by verification of the reduction results and confirmation of 
cxrcpliance with Wrt:. requirements. '!he geotechnical laboratory 
deliverables packages will be appended to the RI report. 

Raw data from field measurements and sample collection activities that 
is used in project reports will be appropriately identified and 
appended to the RI report. Where data have been reduced or 
surrmarized, the nethod of reduction will be dOC\.lrlellted in the report. 



Shlpplng8nd 
Aecllvlllg Clllll 

Log In Samplee Md· 
Data Request Forma 

Entry Into Filcal 

( ( 
"-.> 

I ESO Dlreclor I 

' I 

I 
I 
I 

v .. Regl..., r-------
AIIIgnment of Dill Set I 

I 
I 

I i=-c:: 
I 

QC Review - . -
Archive QC Data 

I 
I 
I 
I 
I 
I 

' I 

I· 

~ 
--- Data Forms 
--- Sample Rnulta 
---~- PriOrity I Data 

( "~: ) ''-

Plan WortrlcMd 
Handle Contracts 

I 

Genafate Rnulta 
CompleteQC 
Summarin 

FIGURE 9-1 DATA FLOW AT CAL 



Quality Assurance Project Plan 
American Olem.ical Service, Inc. 
Section: 10 
Revision: 1 
May 25, 1985 
Page: lQ-1 of 1 

SEX:I'I~ 10 

Internal quality control procedures for RAS fran the CLP are specified 
in IFBs, WA84-A266/A267 for organics and WA84-J091/J092 for 
inorganics. 'nle laboratories perfonning analyses of high hazard 
extracts for the RAS agencies and inorganics parameters will use the 
same internal QAC procedures. 'nlese specifications include the types 
of aooits required (sample spikes, surrogate spikes, reference 
sanples, controls, blanks), the frequency of eadl aooit, the canpounds 
to be used for sample spikes and surrogate spikes, and the quality 
control acceptance criteria for these aooits. 

Internal quality control procedures for analytical services fran the 
CRL are s\lni'Carized in Tables 4-1, 4-4 and 4-5 on the basis of the 
parameters being tested for. Table 4-1 lists the types and 
frequencies of oc aooits; and Tables 4-4 and 4-5 present the oc 
acceptance limits for organics and inorganics respectively. Table 4-4 
also includes the canpounds to be used for surrogate and sample 
(matrix) spikes. 'nle quality of data generated by the CRL is directly 
Itali tored at the bendl level, and the QC data is reviewed at three 
administrative levels (Figure 9-1) before being issued to the user. 
Internal quality control requirements for the SAS of total suspended 
solids are described in the individual SAS request forms Whidl are 
attadled in AWe:ndix C. 

'1he quality control aooits and acceptance criteria for data fran the. 
geotechnical laboratory are described in Subsections 4.2 and 4.3 of 
this doclment. ' 
Quality oontrol procedures for field neasurements are limited to 
checking the reproducibility of the measurement in the field by 
obtaining multiple readings and/or by calibrating the instruments 
(Where appropriate). Quality control of field sampling will involve 
collecting field duplicates and blanks in accordance with the 
applicable procedures described in the Sampling and Analysis Plan 
(AI;:pendix B) and the level of effort indicated in Table 2-2. 
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PE'.RFORMANCE AND SYSTEMS AU>ITS 

Performance and systems audits of the CLP will be scheduled and 
executed by EMSL-Ias Vegas. Performance aooi ts, wi 11 be based on the 
laboratory's ability to properly analyze an unknown reference sample. 
Systems audits will be based on an an-site inspection of the 
laboratory. Aooi ts of the CRL will be scheduled and executed by the 
Quality Assurance Office or QC Coordinator, CRL of Region V, U.S. EPA. 
Performance audits will be conducted on a quarterly basis, and systems 
audits will be conducted on an annual basis. 

The Site .Manager will llDl1i tor and aooi t the performance of QA/QC 
procedures to ensure that the project will be executed in accordance 
with this QAPP. Systems aooits of the-the geotechnical laboratory 
will be scheduled by the Site .Manager and executed by the individuals 
identified above in Subsection 3.3. One systems aooit will be 
perfonned for each of these laboratories during the project. 
Performance audits of the field and geotechnical laboratories are not 
required. 

The Site .Manager will also schedule two systems audits of the sampling 
and llDI'1itoring-well installation activities to ensure that the 
Sampling and Analysis Plan is being adhered to and/or that variances 
are justified and docunented. 'lbese audits will be scheduled to allow 
oversight of as many different field activities as possible, and will 
be perfomed by the individual identified above in Subsection 3. 3. A 
written rEprt on the results of these aooits, along with a notice of 
nonoonfornimce (as necessary), will be subni tted to the appropriate 
individuals identified in Subsectioo 3.1 of this doc\.mslt. 
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PRF.VENTIVE MA.INTFNANCE 

This section applies solely to field equipnent. For this project, this 
includes a field pH meter, a YSI specific conductance and temperature 
meter, a Foxboro Century 128 OVA, and an HNu photoionization detector. 
Specific preventive maintenance procedures and spare parts lists for 
this equipment are referenced in the Sampling and Analysis Plan 
(Appendix B). The Field Manager will be responsible for ~lementing 
and dOC\.ITlellting these procedures on a weekly basis during the period 
of use. 

Preventive rraintenance for the nagnetooeter will be performed by the 
trained technician that will accanpany and use the equipnent while on 
site. 
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DATA ASSESSMI!N'l' P.ROCIDURES 

Analytical data fran the CLP, including data generated by SAS analysis 
of high hazard extracts, is assessed for accuracy, precision, and 
canpleteness by the Contract Program Management Section of the au. 
with overview by the Sample Management Off ice of the CLP in accordance 
with respective standard procedures. 

The assessment of data generated by the au. is initiated at the bendl 
level and oontinued at three administrative levels. '1he bench chemist 
directly responsible for the test knows the current operating 
acceptance limits. He can directly accept or reject the data he 
generates and consult with his Team Leader for any corrective action. 
Once the bench chemist has reported the data that he feels are 
acceptable, he initials the report sheet. Any out-of-control results 
that occur are flagged and a note is made as to why the result was 
reported. 

The Team Leader rereives the data sheets, reviews the quality control 
data that accx:rnpanied the sample run, initials the report sheet, and 
forwards it to the Section Chief. The Section Chief, after checking 
the rep:>rted data for canpleteness and quality oontrol results, either 
initials the rep:>rt sheet or sends it back to the Team Leader for 
rerunning of samples. The QC Coordinator reviews the data forwarded 
to him as acceptable by the Section Chief. Any remaining 
out-of-control results that, in the opinion of the QC Coordinator, do 
not necessitate rerunning of the sample are flagged and a rnenn written 
to the data user regarding the utility of the data. Data r~erated 
fran all high priority studies are given a final review by the au. 
Director. 

Data fran the SAS, and geotechnical laboratories and data fran field 
measuresrents will be assessed by thorough review" of woe data 
(calibrations, standards, blanks, duplicates), documentation that 
analytical procedures were adhered to, and reports fran systems 
aooits. 

All data will be reviewed for canpleteness by the principal 
investigators as appropriate to their operational responsibilities. 
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~IVE ACI'ION PROCfDURES 

If the quality control aooit results in detectioo of unacceptable 
conditions or data, the Site Manager will be responsible for 
developing and initiating corrective action. 'lbe REM II Region V 
Manager will be notified if the nonOCilformance is of program 
significance or requires special expertise not normally available to 
the project team. Corrective action may include: 

o Reanalyzing the samples, if holding tllme criteria permit. 

o Resampling and analyzing. 

o Evaluating and amending sampling and analytical procedures. 

o Accepting the data and acknowledging its level of 
uncertainty. 
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No separate QA report is planned for this project. The revised RI 
report and the revised FS/Conceptual Design report will each CXXltain 
separate QA/QC sections sumnarizing the quality of the data collected 
and/or used as appropriate to each phase of the project. The Site 
Manager, who ha3 responsibility for these summaries, will rely on 
written reports/memoranda documenting the data assessment activities 
and the perfoiTIBilce and systems aooi ts. 
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AT MIIUQIH CliiiiiCAL &IWICB AND QUPPI'DI CITY INU'ILL 
IN' 8-9, 1980 

Phenol 
Isophorone 
Naphthalene 
Fluorene 
DiethylP'Itha.late 
fhenanthrene and anthracme 
Di-n-butylp.tha.late 
BiaC2-ethylhexyllP.tha.late 
Butylbenzyl(ilthalate 
BiaC2-chloroethyle)ether 
Dimethyl(ilthalate 
Methylna(ilthalenesC2l 
Dimethyl.napthalenes C 5 l 
DePlenylether 
1'\:)lydll.orinat.ed lllknawn 
Hydroaarbms( 2 l 
(2-Ethoxy)Ethyl Acetate 
2-CftYdraxymethyll-1-pentanol 
Tri1Ethyl-2~lohexen-l-cme 
Nhmethyl-2-~rolidane 

(~ UIIT IN PfBl 

&lbsurface 
Soil SIDpl.e 11 
15' N of Aal 
Off-Site 
CDltaimslt Area 

10.,400 
JC700 

12,000 
1,000 

K7,400 
1,400 
1,100 

110,000 
8,300 

MOO 
1510 

32,000 
22,000 
3,800 

12,000 
5,100 

Qlbsurfaoe 
Soil Sample 12 
36' E of ACS 
Off-Site 
Q:lntainment Area 

26 
6.2 

21 
6.1 

2,500 
26 
11 
71 

117 
IG.5 
IG.5 

17,000 
40,000 
36,000 
11,000 

Water 
Sampl.e 11 fraa 
Leachate Pcol 
10 1 N of ACS 
Off-Site 
CD'Itaillll&'lt Area 

lU3 
lt240 

29 
IC23 

lt240 
IC.42 

lt240 
510 

lt240 
300 

2,300 

Water 
Sample 12 frca 
Rm Off Fran 
Griffith 
Landfill 

350 
JC.0.7 
JC.0.5 
JC.0.8 
10 
10..0 
21 
63 
JC.0.7 
28 
JC.0.7 



1-(2-bu~thoxylethanol 
2-ethylhexanoic acid 
methylphenols (2) 
Ethylphenols <31 
Dimethyl~s (21 
Palty I phenol 
Mettonytr imethylJ;benol 
Dimethyl BEnzenedioarbalcylat.e 
2, 2, 4-Trimethyl-3-qclohela!n-

l-111E!thanol 
tt-aethyl-2-pyrr:olidme 
MethylPJenol 
Dimethyl phenol. 
Pe'ltylphenol 
Trimethyl-cyclohexanone 
2-C2~thaxy-l-methylethaKy) 

-1-propanol 
1-C2~1-methylethyl) 

2-propllllOl 
1,1'-<llllfbis-2-dlloroethane 
3,3-5-trimethylcyclohexene 
~ 

( . .. 
,,._,..I' 

TA8l& A-1 (CDltinued) 

&meurface 
Soil Sqlle 11 
15' N of ACB 
Off-Site 
<mtaimmt Ana 

&lbsurfaoe 
Soil s..ple 12 
36' B of N:s 
Off-Site 
Cl:lntairaent Area 

6,800 
4,100 

57,000 
58,000 
15,000 
4,100 

11,000 
5,300 

1,700 

9,500 

oality Aaaur.tna! Project Plan 
~lean a..iall. Service, Inc. 
~t No.' 160 .... 1-Q\-JW.Y-1 
March 26, 1985 

water 
Sample 11 fraa 
Lel.ld\ate Pool 
10' N of N:s 
Off-Site 
<mtair~~a~t Area 

200 

Water 
Sinple I 2 fraa 
Run Off Prall 
Griffith 
Landfill 

180 
120 

52 
81 

160 
500 

43 

53 
460 
120 

1-ilata obtained fraa u.s. IBl lmalytiall. nautla1 Data set EBIB 280 and 281 MJples collected at 
American Olaaiall. Service, Inc. and Griffith Landfill July 3, 1980. 
2~ 1-11 are priority pallutanta «Dlfu.d l:lrf ..... apectra and gas c:hra1alographic retention 
~. -

3..QJnpomds 12-39 are non-pciodty pollutants oanfiDIBd 1:Jri CD!plter lilxary search and qu.mtified 
according to standards. 

4-Jt indicates ~ detection lillit. 
5-Parenthesis (I indicate. the IUIIber of 1_.. ~t. 
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ca 
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Na 
Ag 
Al 
B 
Be 
Sa 
re 
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Cr 
01 
Fe 
Mn 
~ 
Ni 
Pb 
Sn 
Ti 
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Total Hg 
Total~ 
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TABLE A-2 

U.S. EPA SAMPLING RESULTS 
SlRVEILIANCE AND ANALYSIS DIVISI~ 

mviRCNMENTAL ~ AND INVESTIG\TI~S BRANCli 
AT AMERICAN OiEMICAL 8mVICE,INC. AND GRIFFITH lANDFILL 

MAY 8-9, 1980 
( ~c::EN'mATI(Jq miT IN PPM) 

Soil Sample fl Soil Sample f 2 Water Sample fl 
(rng/g) (ng/g) mg/1 

3.8 KO.S 381 
2.8 0.9 74.6 

KO.l 1(0.1 195 
K0.3 K0.3 ll 

3,700 3,400 467 
K8 K8 1,800 
0.2 0.2 Kl 

11 13 335 
K0.1 K0.2 184 

4 2 427 
11 8 254 
13 r. 117 ~ 

9,100 7,600 10,400 
370 55 8,550 

6 6 57 
9 5 544 

14 15 282 
15 no KlOO 
88 74 13 
12 11 34 

5 7 19 
26 20 2,300 

.049 mg/kg .036 mg/kg .8 ug/1 
K0.3 mg/kg K.03 mg/kg 96 ug/1 

Data obtained fran u.s. EPA analytical results. Data set EEIB samples 
collected at American Olanical Service, Inc. and Griffith Landfill 
June 12, 1980. 

1. K indicates lower detectioo limit. 
2. Sample mnber correspond to those given in Table A-1. 
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Quality Assurance Project Plan 
Anerican Olemioal Service, Inc. 
lloc:\:lnent No.1 160-wPl-()\-AZLv-1 
March 1985 

TABLE A-3 

ECDIDGY AND ~. INC. WELL SAMPLING RESULTS 
ECDLOGY AND~. INC. WELL SAMPLING MTA 

AMERICAN cmMICAL 8mVICE, INC. AND GRIFFI'IH LANDFILL 
GRIFFim, INDIANA 
NOVFMBm 3 I 1982 

Malitoring Mooitoring Mooitoring 
Well 11 Well 12 Well 13 

(ppn) (RJU) (RJU) 

1,2-Trans-
dichloroethylene 34 
Ethyl benzene 1.6 10 
Toluene 16 35 
Vinyl chloride 680 pP> 
2, 4-Di.methyllilenol 33 
PentachloroP'lenol 36 
Bis-(2-chloroethyl> 
ether 327 
Benzene 24 29 
1,1,1-Trichloroethane 1.1 
Olloroethane 980 96 

Malitori1 
Well 14 

Data obtained fran E&E analytical results for sampling at ACS November 3, 1982. 

1. Well 14 was dry. A sample was not oollected. 



Well IDeation TUrbidity 

Rallln Mathia Faria 1 7 
Pritchett 2 .1 
Crago 3 .7 
BrtJIIIIl f 2 
Roaevear-lbole 5 5 
Rc&evear-'l'slnant 6 1 
Roaevear-Bam 7 .s 
Huber Sed (b.-

Milrant 8 9 
Huber Sed (b.-llclle 9 25 
Jerry Hayden 10 20 
Ron 9lemM 11 1 
Ben8Cn Hale 12 40 
Metbery Hale 13 2 
Raycraelaalr 14 30 

PI 

7.3 
7.7 
7.3 
7.5 
7.2 
7.1 
7.0 

6.8 
6.8 
7.1 
7.1 
7.1 
7.7 
7.2 

OIGJ3H Mo 

229 
16f 
20f 
126 
344 
400 
560 

468 
466 
516 
586 
510 

8 
412 

-~--.:·~ ."'~ e 
' ' . ·~.~: ~' 
\ ' 

123 
76 

1f0 
72 

188 
276 
302 

348 
344 
376 
386 
378 
372 
352 

'lULE A-4 

()Jality Assurance Ploject Plan 
hnerican a.aical Service, Inc. • 
Dotulent No. I 160-tiPl~Y-1 
March 26, 1985 

Dl>IAM SlATE &lARD CF HFALTH 
1981 LAKE <lXNlY ~ lUWElC RESULTS 

(PPM! 

Fe Jltl Ca Mg Na K Cl. Slf 10. Ba 

1.8 .22 6f 17 10 .a 15 93 .15 -
<.OS .Of f6 12 3 3.5 13 52 .09 -

.f7 .29 Sf 17 f 1.2 6 60 <.09 
1 .06 38 8 2 .2 a 53 .15 -
1.1 .89 93 27 3 2.6 14 130 .09 -

.2 .29 114 28 11 30 28 77 <.09 -

.15 .80 166 39 7 20 32 1aO <.09 -
2.2 .96 11a f2 30 38 59 150 <.09 -
5.5 1.0 124 38 30 42 59 150 <.09 -
2.4 .05 121 52 8 1.6 9 1f0 <.09 -

.31 .18 128 65 26 2.1 ff 200 <.09 -
5.4 .06 106 61 12 1.9 <5 150 <.09 -

.35 <.02 <2 <2 180 .2 <5 75 <.09 -
3.8 .Of 83 50 14 1.7 7 86 <.09 

··'. ·.ii -,, ,. -
•"'" ' 

'· ... 

Cr 
Qi ('lOT) Pb 'lOC Nll (II) 

'' 
- 2.6 .2 <S < ·.; ;:< •:: 
- 2 4.2 <S "II.. -#tr-· _, • \ t' 

6.4 1.2 u ., Tt-.' 
~~' ;~. ~~~1~ - 1.5 <.1 <S 
'' ''' ~ - 4.3 2.7 10 ' , ·rli 

- 4.7 <19 10 .. : t\:i~ 

- 7.5 <25 17 :t'i''l~·~ 
' ~. •·: ~ 

·'··:.! 

- 10.7 .a 22 
- 10.9 .9 25 
- 1.2 <.1 <S 

1.2 .5 <5 ., 
- 2.9 <.1 <5 - 1.7 <.1 <5 

2.9 <.1 <5 
:j~:< 

··!· 

' ,1\. 

~-· 
... 

. 
'I' .. ·,.f.., ; •• ~ . • !\.' 
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Nell I.Qcatim '1\lrbidity Iii CIJID3H fib 

Jewell Rogers 
712 E. Elm 15 0.6 7.8 200 200 
Salisbury Eng 
1501 E. Main 16 10 7.6 322 314 
~rican Qwlllical 17 .5 7.6 312 396 
Aiel" ican Qwlllical 18 35 7.3 306 396 
Sll vester Reder 19 30 7.3 398 312 
Kim Evans 20 20 7.3 474 388 
1902 Edism Ave. 21 25 7.3 790 456 
Hcaerd lalq 22 25 7.3 628 464 
Glen Slaney 
553 N. RaY!Did 23 5 7.6 224 252 
Galle Hcae 
ll06 s. Bro8d 24 30 7.3 668 460 
Frank Rozidt 25 8 7.6 240 168 
John Price 26 6 7.7 236 120 
Douglas Naldral 27 8 7.7 204 224 
Citizen • s 'N 28 s 7.8 228 316 
IDvin Bane 29 2 7.8 156 168 
Ernest Van BySSIIII 
1818 E. Elm 30 10 7.6 228 244 
Hayworth Heme 31 10 7.4 300 328 
Arthur Hegedus 
1009 s. Wood 32 20 7.4 500 392 

. ) 
()lal.ity Aaamu-. Ploject Plan 
American OMaical Bervioa, Inc. 
Docunent No. t 160-Wl-QP.-AZLY-1 
March 26, 1985 

'IUlB A-4 (CXllltinued) 

OOIANA SIM'E lllMD ~ HFAL'DI 
1981 IME CDtNl'lC ~ 9.RVElC RESUli1'S 

(PPM) 

Cr 
Fe * ca Mg Na K Cl. S)t 101 Ba Q1 ('lOT) 

.77 .03 50 18 7 .7 <5 lB <.09 .050 <.002 .010 

1.4 .02 74 31 19 2.3 <5 34 .15 .260 <.002 <.010 
.14 <.02 59 40 63 5.7 5 60 <.09 .080 <.002 <.010 

3.3 .03 58 39 65 6.8 <5 62 <.09 .uo <.002 .010 
3.7 .09 94 10 16 1.8 21 100 <.09 .150 <.002 .010 
2.6 .02 96 57 22 2.9 <5 130 <.09 .170 <.002 .010 
3.3 .05 146 104 45 3.9 51 350 <.09 .070 <.002 .030 
3.2 .03 122 79 26 3.1 <5 210 <.09 .070 <.002 .010 

.92 <.02 50 24 14 1.7 <5 5 <.09 .200 <.002 <.010 

4.8 .03 123 87 37 3.9 <5 280 <.09 .050 <.002 .010 
1.1 .02 53 26 7 1.4 7 77 <.09 .010 <.002 .010 

.84 .08 51 24 12 .9 17 120 .15 .090 <.002 .010 
1.1 <.02 51 18 12 1.2 <5 <S .2 .130 <.002 .010 
1.0 <.02 49 26 37 2.5 <5 <S .2 .190 <.002 .010 

.61 .02 38 l5 6 .9 5 .15 .090 <.002 .010 

2.9 .04 62. 18 ll 1.0 <5 <5 .2 .080 <.002 .020 
2.1 .02 75 27 13 1.4 <5 12 .05 .150 <.002 .010 

3.5 .03 96 63 26 3.5 <5 200 <.09 .140 <.002 .010 

Pb 'lOC 1«)3 wo 

<.010 2 <5 

<.010 2.2 <5 
<.010 1.0 <5 
<.010 1.0 <5 

.020 1.5 <5 
<.010 1.0 <5 

.010 1.2 <5 

.010 1.5 <5 

<.010 1.4 <5 

<.010 2.2 <5 
<.010 1.3 <5 
<.010 1.9 <5 
<.010 2.2 <5 
<.010 <1.0 <5 
<.010 <1.0 <5 

<.010 3.1 <5 
<.010 4.0 <S 

<.010 2.4 24 

,. ~-- ~ . 

- - - - - - .·"& - - - - ~ - - - - - - -



~ 

~ 

()Jality Assurance Project Plan 
American Qaanical Service, Inc. 
Doclnent No. t 16D-WP1 ~-AZLV.l 
March 26, 1985 

TABLE A-S 

PRIVATE WELLS &\MPLID BY lAKE CDtNl'Y HFAL'm DEPAR'lMENr 
lAKE axNIY, INDIANA 

I.ocatioo 

Paul Good 
1029 Reder Road 

Oak Ridge Park 
O:>lfax Avenue 

Mike Milsap 
1002 Reder Road 

Michael IDvich 
420 Fast Avenue H 

Mark Jansen 
938 S.Arbogast 

Burge 
5013 Calhoun 

O'Neil 
1007 Reder Road 

FALL 1984 

Results 

No Contaninatioo Detected 

No Contamination Detected 

No Cont.aninatioo Detected 

No Contaminatioo Detected 

No Contamination Detected 

No Contamination Detected 

6.2 wt> Benzene and 
0. 9 ppn Acetooe 
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Sampling and Analysis Plan 
American Olernical Services, Inc. 
Section: 1 
Revision: 
June 12, 1985 
Page:1-1 of- 7 

1.1 ~IVES OF SAMPLING PROGRAM 

The objectives of the sampling program to be implemented as part of 
:,:::) the RI/FS at the American Olernical Services site in Griffith, Indiana, 
•:C:.'i' are as follows: 

o 'Ib determine and characterize the location, nature, and 
volume of the contandnated areas an-site including the Still 
Bottans Pond, Treatment Pard 1, Kapica DlJnp Site, the On-Site 
Drum Containment Area, and the Off Site Drum Containment 
Area. Also included in the sanpling program is I1Dl'litoring 
well installation at the suspected waste disposal area in the 
Griffith Landfill. 

o 'Ib determine the details of oo-si te soil stratigraphy 
and the stratigraphy of adjacent off-site areas. 

o 'Ib determine the hydrogeologic oondi tions in the upper 
aquifer and the water suwly aquifer including vertical and 
horizontal groundwater flow conditions on-site and in 
adjacent off site areas. 

o To determine the configuration of the water table in the 
u~r aquifer and the potentiooetric surface in the water 
supply ar::-,tfer on-site and in adjacent downgradient areas 
off-site. 

o To identify surficial drainage features and flow pattems, 
and dlaracterize the relationship of surface water to 
groundwater oo-site and in adjacent off-site areas. 

o 'Ib dtaracterize the extent and migration of groundwater 
contamination in the upper aquifer and in the water suwly 
aquifer on-site and in adjacent off-site areas. 

o To characterize the extent of surface water and sediment 
contamination an-site and in adjacent off-site areas. 

o To determine if groundwater currently being pumped by private 
wells within ooe mile of the site is contaminated with 
priority pollutants. 



:_ ) 

"""'·· 

Sampling and Analysis Plan 
Anerican Olemical Services, Inc. 
Sectioo: 1 
Revisioo: 
June 12, 1985 
Page:l-2 of 7 

1. 2 SDPE OF SAMPLING ACl'IVITIES 

The soope of sanpling activities in this plan includes the 
installation of 40 groWldwater Dalitoring wells, drilling of 14 soil 
and waste 'borings, trenching of 6 waste pits, and collection and 
analysis of 325 sanples. Chemical analysis to detect priority 
pollutants and other hazardous materials will be performed on 259 
sanples, of which 213 are investigative, 23 are duplicates, and 23 are 
blanks. Geotechnical index properties (grain-size distribltion, 
Atterberg limits, hydraulic conductivity) will be determined for 66 
samples, including 6 field duplicates, to characterize on-site soil 
materials. '1be environmental Redia to be sampled include groundwater, 
surface \llater, sediment, soil and private water wells. waste will 
also be collected and sarrpled. A surmary of sarrpling effort is 
sumarized in Table 1-1, and the sanpling and analysis program is 
presented in detail in Table 1-2. 
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TABLE 1-1 

Investigative 

waste Pit (WP) 18 

Natural Soil-Pit (NP) 6 

Waste Boring (WB) 34 

Natural Soil-Boring (NB) 8 

Soil Area (SA) 16 

Soil Boring ( SB) 18 

Groundwater (GW) I filtered 40 
I unfiltered 7 

II filtered 20 
II unfiltered 3 

SUrface Water (SW) unfiltered 9 

Sedinent (SO) 9 

Private Wells (lW) 25 

Subtotals 
Solid 109 
Liquid 104 

Subtotal 213 

Olenical Subtotal 259 

Geotechnical* 60 

Geotechnical Subtotal 66 

Grand Total 325 

Sanpling w Anal.yai• Plan 
Anerioan Olanical Services, Inc. 
SectiCI'lz 1 
Revision: 
Jme 12, 1985 
Page: 1-3 of 7 

Duplicate Blank 

2 2 

1 1 

3 3 

1 1 

2 2 

2 2 

4 4 
1 1 
2 2 
1 1 

1 1 

1 1 

2 2 

12 12 
11 11 

23 23 

6 

*Samples for geotechnical testing will be collected during 
monitoring well installation. 
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I AlleriCM Ollaical Sl - 'I'ABLI 1-2 
.-..... ~ . SectiCill 1 

Reviaicna 
J~ne l2, 1985 

SOIUIARY OP 8AIIPLI.r3 AIID AIIALYSIS PROGIWI 
Pllgea 1-• of 7 

InveatigaU.ve QA la•plea 
Suplee Duplicate Blank 

... ple lletrh Pield Paruetera Laboratory taruetera lo. Preq. 'I'Otal lo. Preq • 'l'otal lo. rreq. 'I'Ota 

------------ ------------------- ------------------------------------------- -------------------- -------------------- ------------------· 
waate Pita Qualitative organic RAS bigb baaard ... ple preparation by BSL 18 1 18 2 1 2 2 1 2 

(81gb) vapor acreening for follow1Dg by BAS a 
vitb OVA and Blu 

RAS orgaaica paruetera including 30 18 1 18 
tentatively identified para•etera 

2 1 2 2 1 2 

RAS inorganic• ,_ruetera/•etala 18 1 18 2 1 2 2 1 2 

RAS inorganic• par ... tera/cyanide 18 1 18 2 1 2 2 1 2 

latural SoUa- Qualitative organic RA8 or~aaica package fro• CLP including 30 ' 1 ' 1 1 1 1 1 1 
laate Pita vapor acreening tentat vely identified para•etera 

(llediu.) vitb OVA and BMu 
RAS inorganic• package/ .. tala fro• CLP 6 1 6 1 1 1 1 1 1 

RIB inorganic• package/cyanide fro. CLP 6 1 6 1 1 1 1 1 1 

laate Boring• Qualitative organic RAS bigb basard ... ple preparation by BSL 34 1 34 3 1 3 3 1 J 
(81gb) vapor screening for followint by SABa 

vitb OVA and BMu 
RAS ory::ica paruetera including 30 34 1 34 
tentat vely identified para•etera 

3 1 3 3 1 J 

us inorganic• paruetera/•etala 34 1 34 3 1 3 3 1 J 

JtAS inorganic• paruetera/cyanide 34 1 34 3 1 3 3 1 J 

lotea Field para•etera deter•ined for inveatigative and duplicate .. •plea only. 

1.4 ..... ' 
' . ' J ' •H .1~: 
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TABLE 1-2 (conUnuecl) lleVillicn: 
JQ\8 12, 1915 

SUJUIARY OP SAJIPLIIIG AIID AMALYSIS PROGRAJI 
Fagea 1-5 of 7 

lnveatlgative QA Suplee 
Saaplee Duplicate Blank 

8uple Jlatrh Field Paruetere Laboratory Paraaetere Mo. Preq. 'total Mo. Preq. 'total Mo. Preq. Tote 
------------ ------------------- ------------------------------------------- -------------------- -------------------- -----------------
.. tural Soile- Qualitative organic aAS orr::ice package fro• CLP including lO 8 1 8 1 1 1 1 1 Waate Boring& vapor acreening tentat ve17 Identified paruetere 

, .. diUII) witb OVA and BHu 
ltA8 inorvanlce package/aetala froa CLP 8 1 8 1 1 1 1 1 

ltA8 Inorganic& package/cyanide froa CLP 8 1 8 1 1 1 1 1 

SoU Areaa Qualitative organic RAS organic• package fro• CLP including 30 16 1 16 2 1 2 2 1 ~ 
(Low) vapor acreening tentatively identified paraaetera 

w itb OVA and BHu 
ltA8 inorganic& pactage/aetale froa CLP 16 1 16 2 1 2 2 1 2 

ltA8 inorvanica packag/cyanide froa CLP 16 1 lf 2 1 2 2 1 :l 

~u aortnga Qualitative organic lAS orr,:nic• pactaJe froa CLP including 30 18 1 18 2 1 2 2 1 2 
(Low) vapor acreening tentat ve17 identi led ~raaetera 

witb OVA and BMu 
ltA8 inorganic& package/aetala froa CLP 18 1 18 2 1 2 2 1 2 

ltA8 inorganic& package/cyanide froa CLP 18 1 18 2 1 2 2 1 2 

~tea Field paruetera deterained for inveatigative and duplicate saaplee only. 

·' .......... -.·---·~· ~-. . .. _ .. ___ ,. ..... ~· -· ..... .. . .. - ---....... .. 
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TABLE 1-2 (continued) Jlaviaiaru 

JQ\8 12, 1985 
Page a 1-6 of 7 

SUIIIIARY OP SAJIPLING AJID ANALYSIS PllOGIWI 

Investigative QA Saaple8 
Saaplea Duplicate Blank 

8aaple llatrh Field Par:aaeten Laboratory Paraaetera Ro. Preq. ~otal Ro. Pr:eq. ~otal Ro. Preq. ~Otl 
------------- ------------------- ------------------------------------------- -------------------- -------------------- ----------------· 
Groundwater pB lAS ory::ica package froa CLP including 30 40 

(Low) tentat vely identified paraaetera 
1.5 60 ' 1.5 ' ' 1.5 

Specific conductance RAS inorganica package/ .. tala fr:oa CLP 40 1.5 60 ' 1.5 ' ' 1.5 
filtered ... plea 

'l'eaperature RAS inorganic• package/aetala and SAl for 7 1.5 10 1 1.5 2 1 1.5 4 auapended solids-unfiltered ... plea 

RAS inorganic• package/cyanide froa CLP 40 1.5 60 6 1.5 ' 6 1.5 s filtered ... plea . 

Surface water pB lAS organic• package froa CLP including 30 ' 1 
(Low) tentatively identified paraaetera ' 1 1 1 1 1 1 

Specific conductance lAS inorganic• package/ .. tala 
anfiltered ... plea 

froa CLP ' 1 ' 1 1 1 1 1 1 

'l'eaperature lAS inorganic• package/ .. tala froa CLP ' 1 ' unfiltered ... plea 
1 1 1 1 1 1 

Sedi .. nt Rot applicable lAS organica package froa CLP including 30 ' 1 ' 1 1 1 1 1 1 (Low) tentatively identified paraaetera 

RA8 inorganic• package/aetala froa CLP ' 1 ' 1 1 1 1 1 1 

lAS inorganic• package/cyanide froa CLP ' 1 ' 1 1 1 1 1 1 

Rotea Field paraaeters deterained for inveatigative and duplicate aaaplea only • 

. 
. • • I.,. •• ,.,, •. 
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TABLE 1-2 (continued) 

SOJUIARY OP SAIIPLIMG AHD AIIALYSIS PROGRAM 

Investigative 
s .. plea 

laaple llatrh Pield Par .. eters Laboratory Par .. eters Ro. Preq. 'l'otal 
----------- ------------------- ------------------------------------------- --------------------
Private Wells pB Acid extractable& and base/neutral 25 1 25 

(Low) extraetablea fro. CRL 

Specific conductance Pesticides aDd PCB& f rn CRL 25 1 25 

'l'e•perature Volatile orvanlcs fro• CRL 25 1 25 

Metals fro. CRL - unfiltered sa•ples 25 1 25 

cyanide fro. CRL - unfiltered sa•ples 25 1 25 

Minerals fro. CRL (acidity, alkalinity, 25 1 25 
cbloride, fluoride, sulfate) 

~trients fro. CIL c ... onia, 'l'KR, 25 1 25 
nitrate-nitrite, ~. pboapboroua) 

SoU-Wells Qualitative organic Atterberg Lt.its (AB'l'M D 4318-13) 18 1 18 
(Low) vapor screening 

with OVA and BRu 
Particle Siae Analysis (AS'l'M D 422-63) 18 1 18 
sieve analysh 

Particle Siae Analysis (AS'l'M D 422-63) 18 1 18. 
sieve ana1yais and hydroaeter analysis 

Bydraalic conductivity 6 1 ' 

Rotea Pield paraaetera deterained~or investigativ ·and duplicate •••plea only. 

AS'l'll •etbods can be found in Aaerican Society of 'l'esting and Materials 1984 Annual 
Boot of Standards, Volu.e 4.08, Soil aDd Rock1 Building Stonea, pga. 750-765 and 
pgs. 116-126 respectively. Laboratory testing to be perfor•ed by a qualified geotechnical laboratory. 

-.ciaM a..ical Se 
&ectian: 1 
Reviaian: 
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Duplicate 
QA Saaplea 

Blank 
Ro. Preq. 'l'otal Mo. Preq. 'l'otal 

-------------------- ------------------· 
2 1 2 2 1 2 

2 1 2 2 1 2 

2 1 2 2 1 2 

2 1 2 2 1 2 

2 1 2 2 1 2 

2 1 2 2 1 2 

2 1 2 2 1 2 

2 1 2 

2 1 2 

2 1 2 
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Sanpling and Analysis Plan 
Anerican Olernical Services, Inc. 
Sectim: 2 
Revision: 
June 12, 19 85 
Page: 2-1 of 9 

SEx::TIOO 2 

SAMPLE IreATIOOS AND RATI~ 

There is insufficient data regarding the vol\De, concentration, and 
character of waste disposed at the Anerican Olemical Service (ACS) 
site. ACS has provided sane information m the approximate locatioo 
and general nature of waste disp:>sal m-site, but additional data are 
needed. Therefore, an investigation of the major disp:>sal sites (the 
Still Bottans Pald and Treabnent Pond 1, the en-Site Drun Containment 
Area, the Off-Site Drun Containrrent Area, and the Kapica 0\.ulp Site) 
needs to be CXIIIpleted. This will involve sampling of the waste and 
the natural soil materials underlying the \!Bste. '!here is also 
evidence that waste material has been spilled or dlUlpE!d m the ground 
in the Drun Storage Area and possibly within the old Kapica Drun <now 
Pazmey Drun) property. Investigation of these areas will involve 
sampling of surficial soils for characterization of residual 
contamination. In addition a IIDili toring well will be installed at the 
suspected waste disposal locatim at the Griffith Iandfill. 

The JOOSt significant migration pathway at the ACS site is groundwater 
-- particularly in the upper aquifer, wnidl begins at the ground 
surface. In 1982, four test wells were installed by FIT. A 
groundwater sample collected fran one of these wells was found to 
contain substantial anDunts of organic chEmicals, including benzene, 
toluene, and trichloroethylene. .Prb'litoring wells, sanpled soil 
borings, water level neasurements, permeability tests, and 
geotechnical testing of soil sarrples will be used to characterize this 
migratioo pathway. It is also possible that contaminants are 
migrating fran L-= site via surface water, either by direct runoff or 
as a result of groundwater discharge to surface water bodies. 
O>ntam.ination aCClmllation in sediments oould be occuring as well. 
These environmental rredia will be sampled and tested for hazardous 
chemicals. Private water supply wells within one mile of the site 
will be sampled as a precaution for protection of the public health 
and to provide information regarding the presence and extent of 
contamination in the l0t~o1er aquifer, wnich is the main aquifer used for 
water suwly in the area. 

2 .1 WASTE AND NATURAL OOIL SAMPLES FRa-1 TF.Sr-PITS 

'lhree source areas are known to contain considerable numbers of buried 
druns -- the On-Site Drun Containment Area, the Still Bottans Pond, 
and Treatment Pond 1. In b«> of these areas, the druns were used as 
"engineered fill" and are very densely packed. Test-pits will be used 
to profile the wastes in these areas and to allow oollection of waste 
and natur~l soil samples fran below the \IBSte. cne test-pit will be 
sufficient in the On-Site Drun Containment Area, two test-pits are 
needed in the Still Bottans Pond (parts of wnidl now have process 
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structures built on top), and three test-pits will be needed in 
Treatnent Pond 1. In each of the six test pits, three 'IIIBSte saiT1?les 
and one natural soil sanple will be collected. This sampling will 
provide data for evaluating the voltJDe, concentration, and character 
of the wastes in these source areas and for assessing the extent to 
which the wastes are m:>ving into adjacent soil materials. The 
awroximate locations of the test pits are shown in Figure 2-1. 

2. 2 WASTE AND NATURAL &>IL SAMPLES FRCM IOUNGS 

Test borings will ba used to collect 'IIIBSte and natural soil sanples in 
two of the source areas -- the Off-Site Dr\.ltl Containrrent Area, and the 
Kapica Dump Site. Although there is evidence of a substantial ntmlber 
of druns buried with Off-Site Dr\.ltl Containrrent Area, test borings will 
be used rather than test pits because (1) there is a clay cap over the 
area and ( 2) it seems likely that the druns are not densely packed. 
Thus, there should be less damage to the integrity of the clay cap 
with a good probability of sampling success. Five borings will be 
drilled in the Off-Site Dr\.ltl Containne1t Area with five waste sarrples 
and one natural soil sample collected fran ead"l boring. 'ftlree borings 
are planned for Kapica Dump Site, mich apparently oonsists of 
alternating layers of sludges fran druns and soil. Three waste samples 
and one natural soil sanple will be collected fran ead"l of these 
borings. This sarrpling will provide data for evaluating the vollllle, 
concentration and character of the wastes in these source areas and 
for assessing the extent to which the wastes are m:>ving into adjacent 
soil materials. 'lbe awroximate locations of the test borings are 
shown in Figure 2-1. 

2. 3 &>IL ARFA SAMPLES 

In both the ACS Dr\.ltl Storage Area and the former Kapica Dr\.ltl property, 
there is evidence which indicates that minor drips, spills and leaks 
of various d"lemical substances did or could have occured over a period 
of several years. Resulting residual. contamination of the unsaturated 
zone, if there is any remaining at this time, would be dispersed 
throughout relatively large areas. Ccxrposite soil samples will be 
used to provide a general characterization of any residual 
contamination in these potential source areas. The Dr\.11\ Storage Area 
will be divided into four sampling areas and the fonner Kapica Dr\.ltl 
pr~rty will be divided into two sanpling areas. Within each 
sarrpling area, soil will be collected at five discrete sites at two 
depth intervals -- 6 to 12 inches and 18 to 24 inches. O:ltp:)si te 
sarrples will be form:d on the basis of sampling area and depth of the 
sarrple. In addition to these twelve cnnposite samples, grab samples 
will be collected at two specific areas -- near the fonner fm1e 
incinerator and at the site of a spill/fire incident -- at the same 
two depth intervals < 6 to 12 inches and 18 to 24 inches) • 'Itle 
approximate locations of the sarrpling areas for the soil area samples 
are shown in Figure 2-2. 
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Specific data regarding the vertical distribution of residual soil 
contamination in the Drum Storage Area is needed to oanplement the 
general data regarding areal extent obtained fran the soil 
area sanples. 'Ibis data will be collected using six continuously 
sanpled soil borings. 'lhe actual borings will be located on the basis 
of qualitative organic vapor screening performed during soil area 
sanpling so that attenuation profiles can be developed for a range of 
near-surface oontaminant conditions. In eadl soil boring, sanples 
fran the depths of 1-1.5 feet, 2-2.5 feet and 4-4.5 feet will be 
sul:Jnitted to the laboratory for dlemioal analysis. 'lhe approximate 
locations of the soil boring samples are shown in Figure 2-2. 

2 .5 ~I'IDRING WELLS AND GROUNIJolATER SAMPLFS 

Regional groundwater flow in the vicinity of the ACS site is 
reportedly to the northeast. However, due to several features near 
the site, flow patterns oo-site are not well defined. A snall creek 
is located 1/2 mile to the south and the only other major surface 
water body is the Little calurtet River, located three miles to the 
north. 'lherefore, there may be a local drainage divide through or to 
the north of the site. Griffith landfill has also excavated thirty 
feet of soil material and is pllllping to control the inflowing water, 
which may also affect local groundwater flow. 

Based on existing subsurface data, the hydrostratigraphy at the site 
appears to consist of: 

o A surficial fine- to coarse-grained sand with fine to coarse 
gravel, and snal.l anDUnts of peat and silt, about 20-feet 
thick 

o ~intervening silty clay to clay unit containing 
discontinuous lenses of gravel, 15 to 30-feet thick 

o A deeper sand and gravel unit, 90-feet thick. 

A fourth soil unit oonsisting of thick, stiff clay is reported in the 
area, but borings indicate it is absent on-site. 'lhe deeper sand and 
gravel unit is the major water supply aquifer in the area. The depth 
to bedrock, which consists of interbedded shales and dolanites, is 
al:x>ut 130 feet. 

Installation of groundwater monitoring wells will provide the data 
needed to determine the vertical and horizontal directions of 
groundwater flow and the horizootal and vertical extent of 
contamination. Also, they will provide better stratigraphic and 
geotechnical information of the sediments under the site. Because 
groundwater is the major contamination concern, 40 DDnitoring wells 
will be installed: 
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Six well nests oonsisting of three wells each; evenly spaced 
around the entire site, each having a well screened at the 
water table, another screened at the base of the upper 
aquifer, and a third screened in the lOirt'er water suwly 
aquifer. 

Four well nests oonsisting of brio wells each; ooe well 
screened at the water table, the other screened at the base 
of the upper sand unit, evenly spaced around the perimeter of 
the entire site. One nest will utilize a pre-existing well 
screened at the water table, and only a well screened at the 
base of the upper aquifer will be installed. 
~ 

Ei<jlt single-well installations, screened at the water table, 
located in major waste disposal or storage areas. 

o six single-well installations, screened the entire length of 
\ r. the upper sand, located awraximately 1000 feet away fran the 
'\J site, spaced evenly aroWld it. 

The three-well nests will provide vertical groW'ldwater flow data 
within the upper aquifer and between the upper and lower aquifer, as 
well as p:>tentianetric surface data. 'lbese, and the t'«>-Wel.l nests 
will also give detailed informatioo on the presence, if any, of 
lighter-than-water and heavier-than-water organic contaminants and 
their distribution vertically within the upper aquifer. Single wells 
screened throughout the entire length of the upper aquifer will also 
provide data of vertical distribution of organics and will aid in 
defining the extent of cxmtamination. Single wells screened at the 
water table, along with all other wells in the upper aquifer, will 
provide the oonfiguratioo of the water table and direction of 
groundwater flow. Selected soil sauples oollected during installation 
of the roonitoring wells will be tested for geotechnical index 
properties to characterize the subsurface soils. Six undisturbed 
sanples of the silty clay unit will be tested for hydraulic 
oonductivity. 

One round of groundwater sarrples will be collected fran all wells and 
based on the analytical results, a max.inn.Jn of one-half of the wells 
will be resarrpled. Filtered aliquots for nwatals analysis will be 
collected at all sarrpling locations. tllfiltered aliqoots will be 
taken fran about sixteen percent of the wells and determination of 
total suspended solids will be perfonmed on these samples using SAS. 
The approximate locations of the wells are included in Figure 2-3. 

2.6 SURFACE WATER AND SEDIMENI' SAMPLES 

Surface water draining fran the site nay contain hazardous 
contaminants. In addition, contaminated groundwater oould be 
discharging to nearby surface water tx:ldies - the narsh west of the 
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ACS property and the s~ excavation in the Griffith landfill. 
Contaminants oould also be accumulating on or migrating with related 
sediments. Sanples of surface \riater and sediment will be oollected 
and analyzed to assess these possibilities. Sampling locations 
include Treatment Pond 2, the ACS Retention Pond, a drainage ditch at 
the southwest oomer of the ACS plant, the marsh, ponded \riater near 
the Off-Site Dn:m Containment Area, the Griffith Landfill excavation, 
and three sites along a drainage ditch oonnecting the marsh to '1\lrkey 
Creek. 'lbe approximate locations of these nine pairs of surface \riater 
and sedi.Irent samples are shown in Figure 2-4. 

2. 7 PRIVATE WATER WELLS 

Surveys will be performed to identify sources of drinking \riater and 
groundwater utilization within one mile of the site. By using data 
collected during these surveys and information ooncerning local 
groundwater flow patterns obtained form the nelolt'ly installed noni toring 
wells, 25 private wells within one mile of the site will be selected 
for sampling and chemical analysis. To the extent possible, these 
wells will be representative of upgradient and downgradient positions, 
have an even geografi·lic distribution, and include users of the upper 
and lower aquifers. Existing data, suggests that the main areas of 
groundwater use for drinking water are located to the south and east 
of the ACS site. 

2 • 8 IXXllMENTING SAMPLE I.OC\TIOOS 

The physical locations of all DDnitoring wells, borings and on-site 
(or imnediately adjacent off-site) sampling sites will be dOCl:IISlted 
photographically and determined by taping and leveling surveys. 
Taping surveys will use existing blildings, light poles and s:...,;_lar 
fixed objects shown on the existing site map as reference points. At 
least three reference points will be used to locate each sampling 
site. 'Dle leveling survey will be tied to nean sea level datun, \lbich 
may require an off-site traverse to estabish an on-site benchmark. 
Surface \riater, sediment and soil area sampling locations will be 
established and surveyed in advance of sample oollection. Soil 
boring, soil trench and JTalitoring well sites will be surveyed during 
or after the work is performed. Stakes will be used at sampling 
locations lacking other physical reference points. Horizontal 
accuracy will be to within 1.0 foot and vertical accuracy will be to 
within 0.10 foot. 
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All sarrples for chemical analysis, including duplicates and blanks, 
will be given a unique sanple mmber. A listing of sanple 
numbers, cross-referenced to chain-of-custody and shipnent docune1ts, 
will be maintained in the sample handling logbook. 

3 .1 GfNERAL SAMPLE NUMBERING SYSTEM 

~ identification numbers will be used for each sample. One will be 
the serial identification number on the tag attadled to the sample 
shipped to the laboratories; the other will be used for in-house 
identification of the sample. Under the CLP, the laboratories use the 
traffic report number to report the results of the analysis. EPA 
sample tag nurttlers and/or SAS traffic fonns will be used for all 
sarrples. '!be in-house number will be used to incorporate field data 
into an al,Phanumeric code. The in-house system is discussed later in 
this section. 

The serial identification number is described as follows: 

85 - designates fiscal year 
(October 1 through September 30) 

H - indicates samples sent by CH2M Hill 

A - desi~ • ..1tes project mnager 
(as assigned, A through A) 

01 -designates survey number 
(as assigned, 01 through 99 for each project nanager A 
through Z) 

S - indicates sample type 
(S = sample, D = duplicate, R = blank) 

01 - designates sample number within a give survey 
(as assigned, 01 through 99 for each survey 01 through 99 > 

Upon requesting codes fran the doctmentation CXX>rdinator, each project 
manager will be assigned an alphabetic character A through Z which 
will be used in all his/her sample codes regardless of the specific 
site. Survey and sample numbers are site-specific and are allocated 
in blocks for each sampling trip. Individual sample codes are to be 
assigned to specific samples by the project rranager or sample team 
leader. A record should be kept of these numbers along with other 
tracking information for each sample. 
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3. 2 IN-HOUSE SAMPLE NlMBERING SYSTEM 

An in-house sample numbering system will be used to identify each 
~le taken during the sampling program. 'Ibis numbering system will 
provide a tracking procedure to allow retrieval of information about a 
particular sample and will assure that each sample is uniquely 
numbered. A listing of the sample identification numbers will be 
maintained by the Sampling Team Leader. Each in-house sample number 
will be CXJillPOsed of three cxxnponents, ~ich are described below. 

Project Identification 

A two-letter designation will be used to identify the site ~ere the 
sample is collected. For this project, it will be AC, which stands for 
Arrer ican Olemi. cal. 

Sanple Type 

Each sample type collected during the sampling program will be 
identified by a t~igit alpha code. A list of two-letter codes for 
sample types is presented in Table 3-1. 

Sarrple location 

A three=digit numbering system will be used to indicate the sampling 
location. 'lbe identification system will require that all sampling 
locations be given a separate number. 'lbe field ties to these 
sanpling locations as well as all other pertinent data will be kept in 
the field ~ling notebook by the Sanpling Team leader. Location 
nmbers for each sanpl.e type are presented in Table 3-1. 

Sanple Nunber 

Sample number--a two-digit number indicating the first, seoond, third, 
etc., sample collected at a given location; or a two-letter code 
indicating a duplicate (DP) or blank (BK). 

In-House Sarrple Numbering Systan EKan1ple 

An example of a sample number is: 

o AC-Qol024-02 

American Cherncical site -- groundwater sample from location 
024, second sample. 
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sane examples of the In-House sampling number system are as follows: 

o AC-WP-004-01: Anerican Chemical Service, waste pit sample, 
location 004, first ~le. 

o AC-SA-022-DP: Anerican Chemical Service, soil area sample, 
location 022, duplicate. 

o AC-GY-055-BK: Anerican Chemical Service, groundwater sample, 
location 055, blank (taken prior to oollecting investigative 
sample at this location). 

Duplicates and blanks IO.lSt be taken at different locations during each 
sampling round. 

All other pertinent data relating to the sampling event will be 
included in the sampling notebook. 
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TABLE 3-1 

SAMPLE TYPE OODE AND I.OCATI~ NUomERS 

Type 

waste and Natural Soil-Pit 

waste and Natural Soil-Boring 

Soil Areas 

Soil Borings 

Groundwater 

Surface water and Sediment 

Private Wells 

Cbde 

WP, NP 

WB, NB 

~ 

SB 

Gli 

SN, S) 

FW 

IDeation 

001-006 

007-014 

015-022 

023-028 

029-068 

069-077 

078-102 

Note: Soil samples collected during installation of the monitoring 
wells, which nay be tested for geotechnical properties, will 
have a two-letter code of SL and the appropriate three-digit 
location nl.mlber. 
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SECI'I~ 4 

SAMPLE I.OCATI~S 

4 .1 WASTE AND NATURAL OOIL SAMPLES FlOl TEST PITS 

Six test pits will be excavated in three areas of knovm waste burial 
(the Still Bottans Pond, Treatment Pond 1, and the On-Site DIUn 
Containment Area) to characterize the nature and concentration waste 
present and to estimate the vol\Ee contained in eadl area. 

Excavation of the test pits will be done with a backhoe and will 
proceed by layers. That is, the pit will be deepened until different 
materials are encountered; then the pit will be enlarged areally by 
careful scraping of the remaining material in that layer. This will 
allow "clean" surficial materials to be segreated fran "dirty" wastes 
and druns and to be stockpiled. It will also allow the test pit to be 
backfilled to essentially original conditions. 

Because these areas are knovm to contain buried druns, extrerre care 
will be taken during excavation of the test pit. A magnetaneter 
survey will be conducted prior to the excavation in order to determine 
the extent of the dr\.III burial areas. In addition to using an 
experienced backhoe operator, ambient and in-trendl air conditions 
will be roonitored for organic vap:>rs, hydrogen sulfide, hydrogen 
cyanide and explosive gases during excavation. Evidence of 
excavations (disturbed soil structures) or waste burial (discolored 
soil, non-soil solids, etc.) will be noted, and the entire side wall 
areas of the pits will be photogrcqiled. 

~re evidence of waste burial is found, up to three waste samples 
will be oollected in each pit. A 4-inch diameter bucket auger, angled 
into the sidewall fran the opp:>Site side of the pit, will be used to 
obtain the samples. 'lbe material retrieved by the auqer will be 
emptied onto a sheet of Teflon for closer examination and then placed 
in sample containers using stainless steel spatulas. All sampling 
equipnent will be decontaminated in acoordance with the standard 
protocol presented in Table 4-1 prior to each use. If possible, the 
pit will be excavated through the waste and just into the underlying 
natural soils. When natural soils are enoountered, the 4-inch bucket 
auger will be used to obtain a sample of this material fran a depth of 
at least one foot below the bot tan of the waste. 

The sampling team for this sampling task (4.1) will consist of three 
people using level C protection with a contingency to upgraded level B 
if necessary. Dc:1Nngrading to level D will be kept as an option if 
envirOI'li'Ieltal RDnitoring indicates it is safe. Authorization must 
oome fran 500. 
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TABLE 4-1 

STANDARD D.EX:rNrAMINATIOO PROroCDL FOR SAMPLING EJJUIPMENT 

STEP 1 -- Scrub equipnent throughly with soft-bristle brushes in a 
low-sudsing detergent solution. 

S'JEP 2 -- Rinse equiprent with tap water by sul::merging and/or 
spraying. 

STEP 3 -- Rinse equipment with acetone by spraying until dripping; 
retain drippings. 

STEP 4 -- Rinse equipment with distilled water by spraying until 
dripping. 

STEP 5 -- Rinse equipment with ultra-pure water by spraying until 
. dripping. 

SI'EP 6 -- Place equipment on plastic or aluni.num foil and allow to 
air-dry for five to ten minutes. 

STEP 1 -- Wrap equiprent in plastic or aluminum foil for handling 
and/or storage until next use. 

Notes: In addition to the standard protoool, pumps and discharge 
lines will be deoontaminated by pumping the detergent 
solution, tap-water rinse through the equipnent • 

• 
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4 .2 WASl'E AND NATURAL SJIL SAMPLES ~ OORINGS 

Test l:x>rings will be performed at eight on-site locations in two 
potential source areas (the Off-Site Diun Cootainment Area and the 
Kapica Dump Site) to dlaracterize the nature and volt:me of wastes 
present. A uagnetareter survey will be conducted prior to drilling in 
order to identify the extent of the drl.ID burial in the off-site drlJD 
containnelt area. Fach boring will be sanpled continuously fran the 
ground surface until natural soil is encountered. Sanples will be 
collected using a 3-inch diameter split-spoon device that will be 
driven into the ground in consecutive 18-indl intervals. '!be 
over-sized split-spoon is needed to provide enough sample for standard 
CLP analyses, especially when duplicates are collected. 

The boring will be advanced using hollow stan augers or other methods 
approved by the geologist that do not use drilling fluids. Because 
druns are known to be buried in one of these areas, the boring 
locations will be selected using geophysical survey results and the 
borings will be advanced with extreme care. '!he levels of volatile 
organics, hydrogen cyanide, and explosive gases in the tx>rehole will 
be measured after every sample is collected. 

Upon recovery fran the borehole, the sampler will be placed on a clean 
Teflon sheet and opened. As the SJ;XXXl is opened, the soil/Wiste 
material will be qualitatively screened with OVA and HNu instrunents 
and described by a qualified geologist or geotechnical engineer. '!he 
instrlJ'I'Iellt readings and soil/waste description will be entered in the 

f~ sarrpling logbook. The soil/w:lste uaterial will then be divided into 
-JI three six-inch samples and placed in separate sample containers using 

stainless steel spatulas. If less than 18 inches of soil is reoovered 
by the sli t-spcxlll, the geologist or geotechnical engineer will use his 
joogment to assign depth intervals to the reoovered material. 

Five six-inch sanples will be sent to the laboratory fran each boring 
in the Off-Site Drun Cootainment Area and three six-inch samples will 
be sent fran borings at the Kapica Dllnp Site. The samples to be 
analyzed are those having depths of 0, ·1, 2, 4 and 8 feet at the top 
of the sarrple incr€1IS\t as awropriate. '!he split spoons, Teflon 
sheet and spatulas will be decontaminated in accordance with the 
standard protocol presented in Table 4-1 prior to each use. '!he 
drilling rig and all related equipment and tools used at one boring 
will be steam-cleaned prior to re-use. 

'lhe sampling team for this task (4.2) will consist of three peq>le and 
will be in level C with a contingency of level B. Downgrading to 
level D will be kept as an option if environmental monitoring 
indicates that is is safe. Authorization for downgrading must cnne 
fran the SOO. 
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o A four-inch diameter, locking protective casing will be 
installed at the surface with a concrete anchor and runoff 
diversion apron. 'lbe steel riser will be covered with a 
loosely fitting, vented steel cap. locks will be provided. 
Three vehicle-bumper posts will be installed around the well 
if it is located in a traffic area. 

o The well will be developed by surging and pumping until five 
well volunes have been removed and clear Water is obtained 
during ptmping. Upon canpletion of developnent, a bail down 
recovery test as described in subsection 4 .11 will be 
performed to document the sensi ti vi ty of the well and provide 
data for calculating the hydraulic conductivity of the 
screened interval. 

The shallow wells at these locations ( twtrwell nests) will be 
installed using similar procedures except that: 

o Samples will be collected at 5-foot intervals to the bottan 
of the boring. 

o The depth of the boring will be determined in the field and 
will be screened at the water table. 

o '!he screened interval will extend fran the bottan of the 
boring to within three feet of the surface. 

o Extra care will be taken to ensure that the annular of the 
well is canpletely sealed against surface runoff. 

The details of wel.l construction for two-well nests are shown in 
Figure 4-2. 

4.5.3. Single-Well Installatims- water Table wells 

Monitoring wells at locations having only one well screened at the 
water table will be installed last using the following procedures: 

o The working end of the drilling rig and all equipment, tools 
arxl materials will be steam cleaned prior to drilling at each 
location. Provisions will be made to keep the equipment, 
tools and materials fran caning into contact with surficial 
soils during drilling and well installation. 

o The borehole will be advanced using wash-rotary drilling 
methcds with 4-inch casing (or 6-inch hollow stem augers) 
advanced continuously ahead of the open hole and clean water 
as the recirculated drilling fluid. 
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o Sanples will be oollected using standard split-spoon and 
Shelby tube samplers. Sanples will be oollected at 2 .5-foot 
intervals to the bottan of the boring. As each sample is 
recovered, it will be qualitatively screened for organic 
vapors using OVA and HNu inst.runents. '!he instrunent 
readings and soil description will be entered into a sampling 
logbook. '!be boring will be logged by a geologist or 
geotechnical engineer and the samples retained for future 
reference and possible geotechnical index testing. 

o Drilling and sampling will proceed until the boring is 
awroxi.mately seven feet below the water table. Upon 
canpletion of drilling, the borehole will be flushed with 
clean water to renove all suspended solids fran the inside of 
the casing. 

o '!be well will be constructed out of 2-inch diarreter, low 
carboo steel with flush-threaded oouplings and a five-foot 
screened interval at the bottan. 'lbe screen will be factory 
mill-slotted or continously slotted with openings of 0.010 
inches. 

o 'lbe annular space aroWld the screen will be backfilled with a 
silt-free flint sand to a height at least two feet above the 
top of the screen. A two-foot seal of c:nnpressed bentonite 
pellets will be placed above the sand pack. 

o A four- inch dianeter, locking protective casing will be 
installed at the surface with a ooncrete andlor and runoff 
diversion apron. 'lbe low carbon steel riser will be oovered 
with a loosely fitting, vented steel cap. IDdts will be 
provided. 'lbree vehicle-l:uuper posts will be installed 
aroWld the well if it is in a traffic area. 

o The well will be developed by surging and punping Wltil five 
well volunes have been renoved and clear water is obtained 
during pumping. Upon o::mpletion of develOf'ltiE!rlt, a bail~own 
recovery test as described in subsection 4.11 will be 
performed to document the sensitivity of the well and provide 
data for calculating the hydraulic oooouctivity of the 
screened interval. 

The details of well construction for the single-well, water-table 
installations are shown in Figure 4-3. 
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4.5.4 Single-Well Installations- Fully Screened Through UPper 
Aquifer 

Monitoring wells at locations having only one well screened through 
the entire upper aquifer will be installed last using the following 
procedures: 

o The working end of the drilling rig and all equipment, tools 
and materials will be steam cleaned prior to drilling at each 
location. Provisions will be made to keep the equipnent, 
tools and materials from oaming into contact with surficial 
soils during drilling and well installation. 

o 'lhe borehole will be advanced using wash rotary drilling 
methods with 4-inch casing (or 6-inch hollow stem augers) 
advanced continuously ahead of the open hole and clean water 
as the recirculated drilling fluid. 

o Sanples will be oollected using standard split-spoon and 
Shelby tube samplers. Samples will be oollected at 2 .5-foot 
intervals to the bottom of the boring. As ead'l sample is 
reoovered, it will be qualitatively screened for organic 
varors using OVA and HNu instrunents. 'lhe instrument 
readings and soil descriptions will be entered into the 
sampling logbook. '!be boring \tTill le logged by a geologist 
or geotechnical engineer and the samples retained for future 
reference and possible geotechnical index testing • 

o Drilling and sampling will proceed until the base of the 
uwer aquifer is enoountered. Upon c:xmpletion of drilling, 
the borehole will be flushed with clean water to renove all 
suspended solids fran the inside of the casing. 

o '!be well will be oonstructed out of 2-ind'l diameter, Sd'ledule 
carbon steel with flush-threaded oouplings and a fifteen-foot 
screened interval at the bottom. 'lhe screen will be factory 
mill-slotted or continuously slotted with openings of 0.010 
inches. 

o 'lhe annular space around the screen will be backfilled with a 
silt-free flint sand to a height at least two feet above the 
top of the screen. A two-foot seal of canpressed bentonite 
pellets will be placed above the sand pack. 

o A four-inch diameter, locking protective casing will be 
installed at the surface with a ooncrete anchor and runoff 
diversion apron. 'lhe low carbon steel riser will be oovered 
with a loosely fitting, vented steel cap. Locks will be 
provided. Three vehicle-btmtper posts will be installed 
around the well if it is in a traffic area. 
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o The well will be developed by surging and pumping until five 
well volunes have been rerooved and clear water is obtained 
during pumping. Opal CXJnpletion of developnent, a bail-down 
reoovery test will be performed to document the sensitivity 
of the well and provide data for calculating the hydraulic 
cooductivity of the screened interval. 

The details of well construction for the single-well, fully 
penetrating installations are shown in Figure 4-4. 

Groundwater samples will be ex>llected fran all 40 rronitoring wells 
installed for this investigation. Samples will be ex>llected using the 
following procedures: 

o The depth to the water level in the well will be measured 
with a weighted steel or fiberglass tape. '!be weight will be 
designed to create a popping sound on ex>ntact with the water 
surface. The depth to water and the ti.ne of measurement will 
be recorded. 

o Based oo the water level measurement and the depth of the 
well, the volune of standing water in the well will be 
calculated. 

o The well will be purged using a positive displacement pump 
constructed of chemically inert rraterials which has been 
deoontaminated in ac:xx>rdance with the standard protocol 
listed in Table 4-1. The standard procedure will be to PllllP 
until at least three well volunes have been rerooved. 

o Beginning with the fourth volune, periodic neasuranents of 
pH, specific ex>nductance and temperature will be rrade using 
the procedures contained in Awendix A. 

o Purging nay cease when neasurements for all three paraneters 
have stabilized (+0.25 pH units, + 50 umhos/an, and + 
0.5° C) for three-ex>nsecutive readings or after five-well 
volll!res have been rerooved. 

o If the well p.m1pS dry before three volunes have been raroved, 
the well will be allowed to recharge for 15 minutes and then 
pumped dry again. 

o 'Itle sarrple will be obtained with a stainless steel or teflon 
bailer which has been deex>ntaminated in accordance with the 
standard protocol listed in Table 4-1. '!he bailer will be 
raised and lowered in the well using a new length of nylon 
cord at each location. 
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Unfiltered sanples for metals will be oollected at all locations. 
Filtered sanples for metals will be oollected at about sixteen percent 
of the locations selected at random during sampling. 

The sampling team for this task ( 4. 6) will consist of three people and 
will be in level C with a <XXltingency of level B. Downgrading to 
level D will be kept on as an option if environmental nDnitoring 
iooicates that it is safe. Authorization to downgrade must ccme from 
the SSO • 

·i<') 4. 7 SURFACE WATER SAMPLES 

Surface ·water samples will be oollected from nine locations including 
both on-site and off-site. Four of these nine locations have "flowing 
water" oonditions ~ile the other five have "standing water" 
conditions. Respectively these locations are as follows: 

o 'lbree locations in a north-south drainage ditch along the 
west side of the marsh and one location at the southwest 
comer of the ACS plant area. 

o The Treat:nalt Pond 2, the Retention Pond 2, the sunped 
excavation at Griffith Landfill, a small pond near the 
Off-site Drun Containrcent area, and the narsh. 

Samples oollected in "flowing water" situations will be oollected at 
mid-stream, <i.e., the fastest flowing portion of the water) just 
below the water surface. Flow rates will be evaluated by measuring 
non-sectional area with a staff gage and tape, and by averaging five 
measurements of flow velocity determined using a wooden puck. Sarrples 
collected in •sta . .:~ng water" situations will be oollected at a 
convenient location as far fran the bank of the water body as 
possible. In both situations single-use intermediate oollection 
bottles, obtained from a Bottle Repository, will be used to acquire 
the sample aliquots. For field measurements of Pl 1 specific 
conductance and temperature will be rreasure:3 and reoorded using the 
procedures containoo in AWendix A. 

The sampling team for this task < 4. 7) will consist of three people and 
will be in level C with a contingency of level B. Downgrading to 
level D will be kept on as an option if environmental nDnitoring 
iOOicates that it is safe. Authorization to downgrade must c:x:me fran 
the SSO. 

4. 8 SEDIMENI' SAMPLES 

Sedllnent samples will be oollected at nine locations, which will 
coincide with location of the nine surface water sampling. Sediment 
samples will be oollected using a 4-inch diameter bucket auger, and 
will oonsist of the top 6-inches of solid material at the sampling 
location. 'lbe material collected in the auger will be emptied onto a 



Sampling and Analysis Plan 
Anerican OlBnical services Inc. 
Section: 4 
Revision: 
June 12, 1985 
Page: 4-18 of 21 

sheet of Teflon and then tranferred into the sample containers using 
stainless steel spatulas. '!be sampling equipnent, including the 
SfS,tulas and the Teflon sheet, will be deoontaminated in acoordance 
with the standard decontamination protocol presented in Table 4-1 
prior to each use. 

The sampling team for this task (4.8) will consist of three people and 
will be in level C with a contingency of level B. Downgrading to 
level D will be kept on as an option if environi'CSltal IrDI'litoring 
indicates that it is safe. Authorization to downgrade l1UlSt oane fran 
the soo. 

4 • 9 PRIVATE WATER WELL SAMPLES 

Private water -well samples will be oollected fran twenty-five llates in 
the site vicinity. Access to all of these -wells will be coordinated 
by the u.s. EPA, the ISBH, and lake County Public Health officials. 
Samples will be oollected as close to the -well-head as possible, with 
sanple bottles filled directly fran a tap/spig::>t. The well pllllpS 
should be operating for at least 10 minutes prior to collection of the 
sanple. Field reasurement of pH, specific oonductance and tel'lperature 
will be perfonred using the procedures contained in Awendix A. The 
sampling team for this task will consist of two people in level D. 

4 .10 QUALITATIVE ORGANIC VAPOR SCREf.NING OF OOIL SAMPLES 

The purpose of this activity is to obtain a preliminary indication of 
the magnitude and distribution of volatile oontaminants in the 
subsurface. ('nle samples that will be sent in for laboratory analysis 
have been predetermined by depth so that an attenuation profile can be 
obtained.) Screening data may also be used to adjust the depths of 
monitoring wells, ~:':icularly in the upper blo hydrostratigraphic 
units. 'nle procedures are as follows: · 

o Verify that the OVA and BNu have been calibrated within the 
past 4 hours and that the equipnent is functioning properly. 
(Fbr calibration operating and maintenance information refer 
to "Instruction & Service Manual, MI 2R900AC, Century 
Systems, Portable Organic Vapor Analyzer, f.Ddel CNA-128" and 
"Instruction Manual for MOdel PI 101, Photoionization 
·Analyzer, HNu Systems, 1975.) 

o As the split-spoon is opened, fSSS the air intakes along the 
sample at a distance of about one-half inch, noting the 
location and magnitude of any readings. 

o At roughly six-inch intervals, position the intakes close to 
the sample and then disturb the soil material with a spatula, 
noting any readings. 
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o If methane is believed to be interfering with OVA readings, 
attenpt a seoond reading using a carbal filter. If hydrogen 
sulfide is believed to be interfering with HNu readings, 
attenpt to verify its presence with an indicator tube. 

o Reoord the highest reading oo each instn.Jnent for each 
six-inch interval of sample reoovered, identifying 
interferences and basis of measurement. 

o Before the borehole is advanced or the next sample is taken, 
place the air intakes in the borehole, six inches below the 
ground surface, noting any readings and interferences as 
above. 

4 .11 BA.II.lXHil TFSI'ING OF WELLS 

The basic concept behind these tests is that the rate of rise of the 
water level in a well after an "instantaneous" withdrawal of a "slug" 
of water is a function of aquifer hydraulic oonductivity. 'l'hus by 
measuring water levels at various tinv:!s following withdrawal of the 
slug, the hydraulic CX>nductivity can be calculated. 'l'he basic 
requirements are being able to quickly withdraw a fairly large slug of 
water and being able to readily and accurately neasure water levels in 
the well. Analysis of test data should use appropriate canp.1tational 
methods such as that presented by Bouwer, B. and R.C. Rice, 1977, "A 
Slug Test for Determining Hydraulic Oonductivity of Unconfined 
Aquifers with Cctnpletely or Partially Penetrating Wells", water 
Resources Research, vol. 12, no. 3, pp. 423-428. 

Bailcbwn testing of m:>nitoring wells installed at American Olemical 
Service, Inc. will be perfonned as follows: 

o Not less than 24 hours after developnent of the well, an 
initial measurement of static water level will be made. 

o A slug of water will then be withdrawn as rapidly as possible 
using bailers and/or submersible pumps depending on 
anticipated oonditions. Highly pe~ble oonditions (K > 
lo-3 em/sec> are not anticipated. -

o Using a weighted tape or elctrical sounding device, water 
level measurements will be made at the following time 
intervals <in rrUnutes) -- 0, 0.5, 1, 2, 5, 10, 20, 50 and 
100. 

o 'l'he data will be plotted in the field (water level vs. log 
time) using semi-long paper to determine if the data are 
sufficient to establish a reasonable straight-line 
relationship. 

o If the data are not sufficient, an additional log cycle of 
data will be obtained ( 200, 500 and 1000 minutes> • 
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4 .12 sroRAGE AND DISFOSAL OF DRILLING AND SAMPLING WASTES 

The sampling and drilling activities are expected to generate solid 
and liquid "wastes". '!be activities, the anticipated type and arrDWlt 
of waste, and the planned handling of the wastes are surrmarized below. 

o waste pit sampling: ·solid, awroximately one half cubic yard 
of spoil per foot of trench- returned to excavation upco 
oampletion; liquid -- none. 

o 'Waste boring sampling: solid, auger cuttings and excess 
soil/cuttings oollected but not retained in jars -- returned 
to borehole upon oampletion (bentonite plug placed in 
borehole near surface) ; liquid - none. 

o Soil area sampling: solid, any excess soil fran that 
<=9llected for the c::x:mposite -- returned to holes created by 
sample oollection; liquid- none. 

o Soil boring sampling: solid, auger cuttings and excess 
soil/cuttings oollected but not retained in jars -- returned 
to borehole upon oampletion (bentonite plug placed in 
borehole near surface) ; liquid -- none. 

o M:>nitoring well installation: solid, awroximately 1 cubic 
foot of cuttings per 10 lineal feet of borehole (total of 
about 80 cubic feet) - left at borehole locations if 
on-site, retained in drums for future disposal if off-site; 
liquids, up to 0.8 gallons per lineal foot of well vol\.IOe of 
water renoved during well developnent (total not m::>re than 
640 gallons), and up to n.s gallons per lineal foot of well 
volune of water rerroved for bailc:bwn testing (total not DDre 
than 400 gallons> - retained in dnms and bulked with other 
liquid wastes for future disposal. 

o · Groundwater sampling: solid - none; liquid, up to 0. 8 
gallons per lineal foot of well volune of water purged fran 
wells prior to sampling (total not m:>re than 640 gallons) -
retain in druns and bulk with other liquid wastes for future 
disposal. 

o Surface water sampling: solid, none, each of nine locations. 

o Sediment sampling: solid, any excess sediment collected in 
auger but not retained in jars -- left at sampling site; 
liquid -- none. 

o Private well sampling: no wastes anticipated. 
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Disposal of bulked "liquid \estes" will depend on analytical test 
results of sanples taken to characterize the wastes. Sampling will be 
done in lots of 5 drums eadl with a a:rnposite sample taken fran each 
lot. Testing will be for R~ (Part 261) hazard criteria and any 
parameters needed to determine acoeptabili ty at a FC1lW. If the 
material in a lot is determined to be hazardous that lot will be 
disposed of at a licensed hazardous waste facility. If the naterial 
in a lot is determined not to be hazardous, arrangenents will be nade 
to dispose of it through local sanitary sewer/wastewater treatment 

~~:. plant facilities • . . 
• ~:.· :, l 
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SEX:TIOO 5 

SAMPLE ANALYSIS AND HANDLING 

5 .1 TESTING PROGRAM 

The testing program for the samples collected during implementation of 
this plan is surmarized in Table 1-2. All water sampled (i.e., 
surfaCE water, private wells and ground'teter) will be tested in the 
field for pH, specific conductance, and temperature. The water, 
sediment, waste, and soil samples collected for chemical analysis will 
be tested for the Routine Analytical Services {RAS) organics package, 
which uses a GC screening followed by GC/MS analysis for 
quantification of 133 canpounds oo the Hazardous Substances List and 
the RAS inorganics package, which includes 24 metals and cyanide. 
Based on existing analytical data and site conditions, there will be 
low, medium and high concentratioo sanples. 

'Ibe water supply samples will be sent to the Central Regional 
Laboratory (CRL). Hicjl hazard samples will be sent to a Hazardous 
Substances Laboratory. All other sanples for chemical analysis will 
be sent to assigned Contractor Laboratory Program (CLP) facilities. 
Sr;ecial Analytical Services (SAS) will be requested for standard RAS 
organic and inorganic parameters in extracts fran high hazard samples. 
SAS will also be requested for determination (Jf total suspended solids 
in unfiltered groundwater sarcples. Sixty-six of the soil samples 
collected during installation of the uonitoring wells will be tested 
to characterize basic, geotechnical index properties. Twenty samples 
will be tested for Atterberg Limits, twenty samples will be tested 
using hydraoeter analysis, and twenty samples will be tested using 
sieve analysis, and six will be tested to detennine hydraulic 
oonductivity. 

5. 2 SAMPLE CXNI'AINERS AND PRESERVATICN 

5.2.1 High Hazard Samples 

Sarrples oollected for chemical analysis through the CLP that are high 
hazard, that is those collected fran drllllS, tanks, or spills where 
they have not been diluted by envirorunental conditions, will be 
contained and preserved in acoordance with U.S. EPA protocols listed 
in Table 5-l. 'ftlese samples are shipped directly to one of the RAS 
program's Hazardous Substance Laboratories (HSL) for preparation of 
extracts. 'ftle analysis to be performed at the time the high hazard 
sample preparation is scheduled rrru.st be specified to ensure that 
testing is a:mpleted in the same manner as the analytical procedures 
at the CLP or regional laboratory. All high hazard samples are placed 
into 8-ounoe wide"'iiDuth glass jars, sealed into paint cans, and rcarked 
as hazardous. No preservatives are required for high hazard samples. 
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TABLE 5-l 

REJJ{JIRID SAMPLE aNI'AINERS AND PRESERVATICN 
FOR SAMPLES TESl'FD BY A HAZAROOUS SUBSI'ANCE ~y 

Organics in water and Liquids (High Concentration) 

Testing 

All organic 
analysis 

Containers 

One 8~unoe wide­
JI'OUth glass jar with 
Teflon-lined cap; 
filled to 3/4 full 

Preservation 

None required 

Inorganic& in water and Liquids (High Concentration) 

Testing 

All inorganic 
analysis 

Containers 

One 8-ounoe wide­
JI'OUth glass jar; 
filled to 3/4 full 

Organics in Soil :md Sediment (High Concentration) 

Testing 

All organic 
analysis 

Containers 

One 8-ounoe, wide­
DDUth, glass jar with 
Tefloo-lined cap; 
filled to 3/4 full 

Preservation 

Nooe required 

Preservation 

None required 

lnorganics in Soil and Sediment (High Concentration) 

Testing 

All inorganic 
analysis 

Containers 

One 8~unoe, wide­
JI'OUth glass jar; 
filled to 3/4 full 

Preservation 

None required 

Note: All high hazard sample bottles IIU.lSt be shipped in paint cans 
as hazardous to one of the RAS program's Hazardous Substance 
Laboratory. 
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Medi1.1n hazard samples collected through the CLP will be oontained, 
preserved and shipped as appropriate for the intended testing and in 
accordance with U.S. EPA protocols listed in Table S-2. Medi1.1n hazard 
samples are those that have originated fran druns or residues, rut 
that have been diluted ~t by enviraunental conditions. All 
medi1.1n hazard sample oontainers will be placed in paint cans and 
marked as hazardous. '!be am:>unt of sample required is listed in Table 
5-2. In all other respects, rredi1.1n haz~ samples are treated in the 
sane manner as low hazard samples. 

5.2.3 Low Hazard Samples 

Samples oollected for chanical analysis through the CLP will be 
contained and preserved as appropriate for the intended testing and in 
accordance with U.S. EPA protocols listed in Table S-2. Samples 
collected for chanical analysis by the au. will be oontained and 
preserved in accordance with the protocols listed in Table S-3. If 
necessary, samples will be placed on ioe i.nm:rliately after oollection 
to maintain a temperature of 4°C. 

~t groundwater samples (fran all 40 wells) collected for RAS 
inorganics metals analysis will be filtered in the field as soon as 
possible after collection and prior to the addition of nitric acid 
preservative. Filtering will be done with a pressure filtration 
device and 0.45 micron filter paper. 1be surface \llllater samples (fran 
all 9 locations>, all private well samples, and seven ground\llllater 
samples collected for metals analysis will not be filtered prior to 
acid preservation. 

5. 3 SAMPLE PACKAGING AND 91IPMI!Nl' 

5.3.1 High Hazard SamPles 

In preparation for shipnent to the analytical laboratories, all 
samples will be packaged in accordance with the following procedures: 

o Tighten cap securely and seal with tape; mark liquid levels 
if bottles are partially full. 

o Place all containers into paint cans and fill with 
vermiculite. 
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TABLE 5-2 

RE'J{JIRID SAMPLE <DNTAINERS AND PRFSmVATIOO 
FOR SAMPLES TESTED BY CLP 

Organics in Water and Liquids (Medi\Dl Chnoentration) 

Testing 

Extractables 
(acid, base/neutral, 
pesticides/PCB) 

Volatiles 

Containers 

Four 32~unce, wide­
nouth glass jars with 
Teflon-lined caps: 
filled to neck 

Tw::> 4o-ml VOA vials 
with Teflon-lined 
caps: cxxopletely 
filled-no air 
bubbles 

Preservation 

Nooe Required 

None Required 

Inorganics in Water and Liquids <Medi\Dl Concentratioo) 

'lesting 

Metals 

Cyanide 

Total suspended 
solids 

Cbntainers 

One 16~unce, wide­
nouth glass amber 
bottle: filled to 
shoulder 

One 16~unce wide­
nouth glass anber 
bottle: filled to 
shoulder 

One 500-ml. high 
density polyethylene 
bottle; filled to 
shoulder 

Preservation 

1:1 HN03 to Pi <2 

6N NaOH to pH > 12 

None Required 
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TABLE 5-2 (Continued> 

RFlJt]IRID SAMPLE CXNl'AINmS AND PRES:ffiVATIOO 
FOR SAMPLES 'l'ESTPD BY CLP 

Organics in Soil and Sediment (Medit.D O>ncentration) 

Testing 

Extractables 
(acid, base/neutral, 
pesticides/PCB> 

Volatiles 

Ck>ntainers 

One 8-ounce, wide­
nouth, glass jar with 
Teflon-lined lid: 
filled about 3/4 full 

'1\«> 120111 glass 
vials with Teflon-
lined lid: filled as 
canpletely as 
possible. 

Preservatioo 

None Required 

None Required 

Inorganics in Soil and Sediment (Medium O>ncentration) 

Testing Containers Preservation 

Metals None Required 
and Cyanide 

One 8-ounce, wide­
m::>uth glass jar; 
filled about 3/4 full 

Note: 

Note: 

All medimt hazard sample bottles uust be shipped in paint 
cans mar~ :as hazardous. 

Water sanples collected for duplicate analysis of organics 
IIUSt be collected at double the volune specified for 
extractables and at triple the volune specified for 
volatiles. In addition, one volatile trip blank 
(distilled~eionized water p:>ured directly into two 40-ml 
vials) should be supplied per shipment. 
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TABLE 5-2 (continued) 

RB;l{JIRID SAMPLE CXNrAINERS AND P~VATIOO 
FOR SAMPLES TESTED BY CLP 

Organics in water and Liquids (!Dw Concentratioo) 

Testing 

Extractables 
(acid, base/neutral, 
pesticides/PCB) 

Volatiles 

Containers 

Two l/2-gal1on glass 
amber bottles with 
Teflon-lined caps1 
filled to neck 

'!\«) 4Q-ml VOA vials 
with Teflon-lined 
caps1 CXIIlpletely 
filled--no air 
bubbles 

Preservation 

Iced to 4°C 

Inorganics in water and Liquids (low Concentration) 

Testing 

Metals 

Cyanide 

Total suspended 
solids 

Containers 

One 1-liter high 
density polyethylene 
bottle1 filled to 
shoulder 

One 1-liter high 
density polyethylene 
bottle~ filled to 
shoulder 

One 500-ml high 
density polyethylene 
bottle; filled to 
shoulder 

Preservation 

1:1 HN03 to PI <2 

6N Na:)H to Pi >12 

Nale Required 
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TABLE 5-2 (Continued) 

REJJU1.RED SAMPLE CXN1'AINERS AND PRESERVATIOO 
:roR SAMPLES TFSrFD BY CLP 

Organics in Soil and Sediment (low Concentration> 

Testing 

Extractables 
(acid, base/neutral, 
pesticides/PCB) 

Volatiles 

Containers 

One B-ounce, wide­
nouth, glass jar with 
Teflon-lined lid: 
filled about 3/4 full 

One B-ounce glass 
vial with Teflon­
lined lid: filled as 
CClllpletely as 
possible. 

Preservation 

Inorganics in Soil and Sediment (low O>noentration) 

Testing 

Metals 
and Cyanide 

Containers 

One 8-ounce, wide­
m::>uth glass jar: 
filled about 3/4 full 

Preservation 

Iced to 4°C 
(optional) 

Note: Water sanples collected for duplicate analysis of organics nust 
be oollected at double the vol\JDe specified for extractables 
and at triple the volme specified for volatiles. In addition, 
one volatile trip blank (distilled-deionized water poured 
directly into two 4o-ml vial~>. should be supplied per shipnent. 
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TABLE 5-3 

RBJUIRID SAMPLE CXNI'AINERS AND PRESERVATIOO 
FOR SAMPLES TESTED BY CU. 

Organics in Private Well Sanples (low Concentration) 

Testing 

Acid extractable&, base 
neutral extractable& 

Pesticides/PCB's 

Volatiles 

Containers Preservation 

Three 1/2-gallon glass cool, 4°C 
amber bottles (Teflon-
lined caps): filled to 
neck. 

Three 1/2-gallon glass cool, 4°C 
amber bottles (Teflon-
lined caps> : filled to 
neck. 

Three 4~ volatile cool, 4°C 
organic analysis (V01'&) 
vials: filled ~etely 
with no air bubbles. 

Inorganics in Private Well Sanples {low Concentration) 

Testing 

Metals 

Cyanide 

Minerals 
Al.kalini ty 
Olloride 
Fluoride 
Sulfate 

Containers 

One 1-liter high 
density polyethylene 
bottle, filled to 
shoulder. 

Ole 1-li ter poly­
ethylene bottle, 
filled to shoulder. 

One 500-mJ poly­
ethylene bottle, 
filled to shoulder. 

Preservation 

5 ml 8N HNO to 
pH <2, ioed3

to 
4 °C optional 

5 ml 6N NaOH to pi 
>12, cool, 4°C 

cool, 4°C 
roan temperature 
rcx:m temperature 
rcx:m temperature 
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TABLE 5-3 (continued) 

RE;JUIRED SAMPLE CXNI'AINERS AND PRFSERVATIOO 
FOR SAMPLFS TESTFD BY CU. 

Inorganics in Water Sug>ly Sanples (lDw CDncentration)-oontinued 

Testing 

Nutrients 
An'n'Dnia 
TKN 

~-002 

Total Phostflorus 

a:mtainers 

One 1-liter polyethylene 
bottle: filled to 
shoulder 

Preservation 

1 ml oonc.H2&>4 to pH <2 
cool, 4°C TKN 

Note: Water samples collected for dupLcate analysis of organics must be 
collected at double the volune specified for extractables and at triple 
the volune specified for volatiles. In addition, one volatile trip blank 
(distilled-deionized water poured directly into t~ 4<>-ml vials) should be 
supplied per shipnent. 
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o Make sure traffic report labels and custody tags are securely 
attached to the sample container; place each container in a 
zip-loc baggie, ensuring that labels can be read. 

o Place oontainers in a cooler lined with t\lilO inches of 
vermiculite or equivalent absorbent material; surround each 
sample and fill remaining space in cooler with additional 
packing material. 

o Put chain-of-custody forms and traffic reports in a manilla 
envelope; place envelope in a zip-loc baggie and tape to 
inside of cooler lid. 

o Close oooler and seal shut with strapping tape; if cooler has 
a drain port, seal it shut with tape; place custody seals 
across closure at front of cooler. 

o Mark cooler with proper labels indicating hazardous 
substances. 

o Affix airbill with shipper's and consignee's addresses to top 
of cooler; if samples are liquid, place "This End Qp" labels 
appropriately. 

o Ship to a Hazardous Substances Laboratory. 

High hazard samples will be shipped within 24 hours of oollection via 
Federal Express, Purolator, or Enery for next-day deli very. '1he 
Sample Managem:mt Office will be notified of each shi~t as it is 
made. 

5. 3. 2 MedilDl Hazard &mples 

Medi1.m1 hazard saaples will be packaged in the same manner as high 
hazard samples, but are analyzed by the CLP1 rather than a Hazardous 
Substances laboratory. Organics samples will be shig:>ed within 24 
hours of oollection via Federal Express 1 Purolator 1 or &nery for 
next-day deli very. Inorganics samples will be shipped within 48 hours 
of oollectioo for boo-day delivery. The Sample Management Office will 
be notified of each shipnent as it is made. 

5.3.3 Low Hazard SamPles 

In preparation for shipnent to the analytical laboratories, all 
samples will be packaged in accordance with the following procedures: 

o Oleck to make sure that sample is properly preserved; tighten 
cap securely and seal with tape; mark liquid levels if 
bottles are partially full. 
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o Make sure traffic report labels and custody tags are securely 
attached to the sarrple <XX'ltainer; place each oontainer in a 
zip-loc baggie, ensuring that labels can be read. 

o Place cxmtainers in a oooler lined with two inches of 
vermiculite or equivalent absorbent material; surrourd each 
sample and fill remaining space in oooler with additional 
packing material. 

o Put chain-of-custody forms and traffic reports in a manilla 
envelope; place envelope in a zip-loc baggie and tape to 
inside of cooler lid. 

o Close oooler and seal shut with strapping tape; if cooler has 
a drain port, seal it shut with tape; place custody seals 
across closure at front of cooler. 

o Affix airbill with shipper's and consignee's addresses to top 
of cooler; if samples are liquid, place "This Fnd Up" labels 
appropriately. 

Organics samples will be shiwed within 24 hours of collection via 
Federal Express, Purolator, or Emery for next-day deli very. 
Inorganics samples will be shipped within 48 hours of collection for 
t'«>-day delivery. 'lhe Sample Managsnent Office will be notified of 
each shi~t as it is made. 
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SAMPLE ~ATIOO AND TRACl<ING 

6 .1 FIElD REXDRDS 

Field observations and other pertinent information pertaining to the 
collection of samples will be reoorded in bound log books using black 
ink. Assignment of field logbooks will be reoorded on a daily basis 
in the master log book. Notebooks shall be assigned to field 
personnel. Eadl notebook will be identified as the J:locunent Oxltrol 
Number. 'lhe cover of the notebook. oontains the following information: 
organization, book n\lllber, project name, start date, and end date. 

Standard formats will be developed so that data relating to the 
collection of each type of sanple and to the installation of 
10011itoring wells are consistently reoorded. 'lhese formats will be 
converted into rubber st.arrp; to reduce the aroount of writing required 
by the sampling team. 'lhe data to be reoorded will include date, 
time, samplers, level of personnel protectioo being use on-site, 
location, sample mmber, custody tag nmnber, weather, instrunent 
readings and visual description of sample, and the signature of the 
person naking the entry, in addition to other data specific to each 
sample type. 'lbe standard fonnats are presented in Tables 6-1 to 6-9. 
In addition to written records, photographs will be taken as needed to 
further clarify sampling activities. 'lbe film roll number and nlltlber 
of photographs taken at each sampling location will be noted. 

6. 2 CliAIN-oF-aJSIOOY PROCEDURES 

All samples will be collected and handled in acoordanoe with the 
chain-of-custody procedures below: 

o All information required on the custody tag, including the 
signatures of all sampling team members and a predesignated 
location description, will be filled out in the field. 

o Prior to relinquishing samples for packaging and shipment, 
one nenber of the sampling team will transfer all data 
oontained on the custody tags to a chain-of-custody reoord, 
Which all team members will sign~ 

o The individual Who prepared the chain-of-custody reoord will 
relinquish the samples to the sample handling technician, Who 
will prepare all CLP traffic reports and affix appropriate 
traffic rei:X>rt labels to the sample oontainers. 
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o 1be tedmician will package the samples for shipnent making 
sure that all traffic reports, dlain-of-custody reoords and 
custody seals are cross-referenced and that all sarrple 
doc:::unentation paper w::>rk is enclosed. 

o If samples are stored tenp>rarily prior to shipnent, they 
will be kept oool and placed in a secured storage area. 
Coolers will be sealed and custody seals affixed just prior 
to shipnent. 

The sample handling technician will maintain lists cross-referencing 
site sample numbers, custody tag numbers, traffic report numbers, 
analyses to be perfoi'Itei, custody seal numbers, shippers' airbill 
ntlllbers, and CX)I'lsigned laboratories in a bound log book using black 
ink. (For detailed guidance on canpleting chain-of-custody and sample 
tracking paperwork, refer to "Sampling Handbook, u.s. EPA TAT, Region 
V, Revised 1985."> 
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SAMPLING TFN-1. ORGANIZATIOO 

The sampling team will consist of·nine individuals Whose roles and 
responsibilities are as follows: 

o Field Manager--responsible for overall execution of the field 
."·~ program and sarrpling plan; will coordinate and expedite 
·;,~·; drilling activities for the borings and roonitoring well 

installations, test pit excavation, and other sampling 
activities; will coordinate procurements and communications. 

I 

o Site Safety Officer and Assistant Safety Officer -­
responsible for ~lamentation of the site safety plan as 
oontained in the site evaluation form (SEF); will operate OVA 
and HNU instrunents for screening of soil samples during 
drilling and test pitting activities activities; will direct 
a two-man sarrpling team during sane of the other sampling 
activities. 

o Field Supervisors {2) -- responsible for overseeing, 
directing, and documenting sarrpling activities, including 
drilling for borings and monitoring well installation, test 
pitting, and other sample collection; will be assisted by 
sarrple collectors. 

o Sanple Collectors <2> - primarily involved in sample 
collection, nay assist with decontamination and/or sample 
handling; will have the •dirty hands• during drilling and 
test pitting activities and~ sampling with the 
supervisors or safety officers. 

o Decontamination Technician-primarily involved in 
decx>ntamination of sampling equiprent and sampling team 
personnel, may assist with sample collection and/or sample 
handling. 

o Sample Handling Technician--primarily involved in sarrple 
packaging and processing of sample custody and tracking paper 
\liiOrk, may assist with decontamination. 

During boring and monitoring well installation activities, there will 
also be a driller and a helper fran the firm sul:xx>ntracted to provide 
drilling services present on site. During test pitting activities 
there will be an operator for the backhoe, and during geophysical 
surveying there will be an operator for the equipment. 
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SOiEDULING 

'Ihe schedule for this sampling plan is shown in Figure 8-1. fok:>bil­
ization will require about five days. 'Ibis includes setting up office 
and decontamination facilities and stockpiling materials and 
equipnent. Boundary and grid surveying and geophysical "WOrk will last 
about one week. Test pitting, borings and other \este dlaracter­
ization activities are estimated to require three weeks to complete. 
Private well and surface water and sediment sarrpling can occur 
concurrently during this same three week period. M:nitoring well 
installations are estimated at a total of about 15 working days, 
assuming t"WO drilling rigs are used. Groundwater sampling is 
estimated at t"WO weeks. 'Ihe total duration of the primary field 
effort fran the beginning of nobilization is 11 weeks. The second 
round of water supplies and ground\eter sampling should only take one 
week, and is shown as occuring one IIDilth after the major field effort. 
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FIQJRE 8-1 

Activity/Week 0 1 2 3 4 5 6 7 8 9 10 11 

M)billzation I I 

Gmm1dwater SUJ:vey I I 

Soil Pits I I 

Soil Borings I I 

Soil Areas I I 

SUrface Water I I 

SediJient I I 

Private Wells I I 

fbdtor:ing Wells I I 

Gmundwater I I I 

Groundwater II• 

*Note: second round of gzcundwater satplinq will occur c:me ncnth after first J:OUI'd. 

( 



APPENDIX A 

Procedures for Field Measurement of pH, Specific 
Conductance and Temprature of Water Samples 
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Sarrples of surfical soil material will be collected fran six oo-site 
areas in the DIUn Storage Area and blo off-site areas in the former 
Kapica DIUn property. Within DDSt of the six on-site areas, soil 
material will be collected at five discrete sites and CXJiposited to 
form t'WO sanples for that area Cone canposite sanple for each depth 
interval) • 'lbe soil will be collected fran depths of 6 to 12 inches 
and 18 to 24 inches using a 4-inch diameter bucket. When the auger is 
filled with a sample material fran one of the depth intervals, it will 
be brought to a central location within the area ~ere its contents 
will be emptied onto a sheet of Teflon. 'lbe soil oo the Teflon sheet 
will be covered with plastic until all five sites have been sarrpled at 
that depth interval. 'lbe CCI'Ip()Si te sarrple will be placed in the 
sample bottles after being thoroughly mixed with stainless steel 
spatulas. 'lbe auger will be deoontaminated in accordance with the 
standard protocol presented in Table 4-1 prior to each use, and the 
Tefloo sheet and spatulas will be decontaminated between eadl area. 

Within each off-site area, soil material will be collected fran two 
depth intervals at five sites to form blo cx::mposi tes for that area. 
First, a 4-inch bucket auger will be used to oollect soil material to 
a depth of 6 to 12 inches at each of the three sites. These uaterials 
will be mixed on a Teflon sheet as described above and placed in 
sarrple containers. After deoontaminating the Teflon sheet and 
spatulas, the auger (decontaminated prior to each use) will be used to 
collect soil material to a depth of 12 to 18 inches at the same three 
sites. 'lbese materials will be mixed and placed in sanple containers 
as described. 

Grab sanpl.es will be collected at two specific areas: near the flllle 
incinerator and at the site of a spill/fire. 'lbe soil will be 
collected fran depths of 6 to 12 inches and 18 to 24 inches at roth 
sites using a 4-inch diameter bucket. When the auger is filled with 
material fran one of the depth intervals its contents will be emptied 
onto a sheet of Teflon. 'lbe grab sanple will be placed in a sample 
bottle. All equiprent will be deoontaminated prior to each use. 

For each of the sixteen samples, the soil rraterial collected at each 
depth interval will be qualitatively screened with an OVA and HNu 
instrurents. '!be instrunent readings and soil material description 
will be entered into the sampling logbook. 

The sampling team for this task (4.3) will consist of three people and 
will be in level C with a contingency of level B. Downgrading to 
level D will be kept on as an option if envirOI'U'IeJ'ltal noni taring 
indicate that it is safe. Authorization to downgrade must cxme fran 
the sso. 
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Soil borings will be perfonned at six on-site locations in the Drun 
Storage Area. Eadl boring will be sampled cx:>ntinuously fran the 
ground surface to the ~ter table. Sanples will be oollected using a 
3-indl diameter split-spoon device that will be driven into the ground 
in oonsecuti ve 18-inch intervals. 'Itle over-sized split-spoon is 
needed to provide enough sample for standard CLP analyses, especially 
when duplicates are oollected.. 

Upon reoovery fran the borehole, the sampler will be placed on a clean 
Teflon sheet and opened. As the spoon is opened, the soil material 
will be qualitatively screened with OVA and HNu instr\Eellts and 
described by a qualified geologist or geotechnical engineer. 'lhe 
instrunent readings and soil description will be entered in the 
sanpling logbook. 'lbe soil material will then be divided into three 
six-inch samples and placed in separate sample containers using 
stainless steel spatulas. If less than 18-inches of soil is recovered 
by the split-spoon, the geologist or geotechnical engineer will use 
his joogement to assign depth intervals to the recovered material. 
Three six-inch samples will be sent to the laboratory for each boring 
location. 'lbe samples to be analyzed are those having depths of 1, 2, 
and 4 feet at the top of the sarcple increment. 

The boring will be advanced using holla-1 stan augers or other methods 
awroved by the geologist that do not use drilling fluids. 'lbe split 
spoons, Teflon sheet and spatulas, will be decontaminated in 
accordance with the standard protocol presented in Table 4-1 prior to 
each use. 'lbe drilling rig and all related equipnent and tools used at 
one boring will be steam-cleaned pr'.or to re-use. 

The sampling team for this task (4.4) will oonsi!?t of three people and 
will be in level C with a contingency of level B. Downgrading to 
level D will be kept on as an option if environrre1tal nonitoring 
indicate that it is safe. Authorization to downgrade must cnne fran 
the ss:>. · 

4 .5 MJNI'IDRING WELL INsrALIATIOO 

A total of 40 noni toring \lio1ells will be installed at 24 separate 
locations. Six locations will have \lio1ell-nests oonsisting of three 
wells, another four locations will have well-nests consisting of two 
wells, eight locations will have one water-table well each and six 
locations will have one well screened the full length of the upper 
aquifer. 'lbe three-well nests oonsist of a well in the water supply 
aquifer at a depth of about 50 feet, a well at the base of the upper 
aquifer at a depth of about 20 feet, and a well at the water table at 
a depth of about 10 feet. 'lbe ~1 nests consists of wells at 
about 20 feet and 10 feet, the single water-table wells will be at 
about 10 feet and the single fully penetrating well will have a depth 
of 20 feet. Total drilling footage is awroximately 800 feet. 
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All personnel involved in m:>nitoring well installation will be in 
level C with a contingency of level B. Downgrading to level D will be 
kept on as an option if envirorunental nonitoring indicated it is safe. 
Authorization to dc:Mngrade nust cane fran the ss::>. 

4 • 5 .1 'lhree-Well Nests 

MOnitoring well installation will begin at the locations having 
three-well nests. The deepest well will be installed first so that 
the shallower soil stratigraphy is nostly defined prior to 
installation of those wells. The following procedures will be used to 
install the nonitoring wells in the water suwly aquifer: 

o The working end of the drilling rig and all equipment, tools 
and materials will be steam cleaned prior to drilling at each 
location. Provisions will be made to keep the equipment, 
tools and materials fran caning into contact with surficial 
soils during drilling and well installation. 

o The borehole will be advanced using wash rotary drilling 
methcds with 6-inch casing (or hollow stem augers) advanced 
continuously ahead of the open hole and clean water as the 
recirculated drilling fluid. When the borehole is about 15 
feet into the silty clay unit or at a depth of about 35 feet, 
4-indh casing will be telescoped through the 6-inch casing, 
the existing tank of drilling fluid will be discarded, and a 
clean tank of drilling fluid will be used to drill the rest 
of the boring • 

o Sarrples will be oollected using standard split-sp:xxl and 
Shelby tube samplers. Sanples will be collected at 2.5-foot 
intervals to a depth of 35 feet, and at 5-foot intervals to 
the bottan of the boring. As each sample is reoovered, it 
will be qualitatively screened for organic vapors using OVA 
and HNu instrunents. The inst.rutent readings and soil 
description will be entered into a sampling logbook. ibe 
boring will be logged by a geologist or geotechnical engineer 
and the ~les retained for future reference and possible 
geotechnical index testing. 

o Drilling and sampling will proceed until the borehole has 
penetrated 5 to 10 feet into the water supply aquifer. Upoo 
canpletion of drilling, the borehole will be flushed with 
clean water to rem:>ve all suspended solids fran the inside of 
the casing. 

o 'lhe well will be oonstructed out of 2-inch diameter, low 
carboo steel with flush-threaded oouplings and a five-foot 
screened interval at the bottan. 'lhe screen will be factory 
ndll-slotted or oontinously slotted with openings of 0.010 
inches. 
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o If needed, the annular space around the screen will be 
backfilled with a silt-free flint sand to a height at least 
two feet above the top of the screen. A bll::rfoot seal of 
canpressed bentonite pellets will be placed above the sand 
pack, and the remaining annular space will be filled with a 
cement-bentonite grout placed with a tremi.e pipe. 

o A four-inch diameter, locking protective casing will be 
installed at the surface with a ooncrete anchor and runoff 
diversion apron. 'lbe steel riser will be covered with a 
loosely fitting, vented steel cap. Locks will be provided. 
Three vehicle-bumper posts will be installed around the well 
if it is to be located in a traffic area. 

o 'lbe well will be developed by surging and Pl.ltlPing until five 
well volunes have been rE!!IOOved and clear water is obtained 
during p.l!Tlping. Upoo cx:mpletion of developnent, a bail-down 
recx:>very test, as described in subsection 4.11, will be 
performed to doc\.Inent the sensitivity of the \~~Jell and provide 
data for calculating the hydraulic conductivity of the 
screened interval. 

The \~~Jells screened at the base of the upper aquifer at these locations 
<three-well nests) will be installed using procedures similar to those 
described above except that: 

0 

0 

0 

'lbe hole may be started with 4-inch casing (or 6-inch holla~~i 
stem augers), and the drilling fluid need not be changed. 

Sarrples will be obtained at 5-foot intervals for the entire 
depth of the boring. 

'lbe depth of the boring, and consequently the depth of the 
screened interval, will be detenni.ned in the field on the 
basis of soil stratigraphy and possible contaminant 
concentrations identified in the deep boring. 

The shallow wells at these locations will be installed using similar 
procedures except that: 

o '!he depth of the boring will be determined in the field and 
will be screened at the water table. 

o 'lbe screened interval will extend fran the bottan of the 
boring to within three feet of the surface. 

o Ertra care will be taken to ensure that the annulus of the 
well is cx:rnpletely sealed against surface runoff. 
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'lbe details of well construction for thr~well nests are shCMl 
schematically in Figure 4.1. 

4 • 5. 2 '1\«>-Wel.l Nests 

foklni taring wells at locations having two-well nests will be installed 
next. 'lbe deeper well will be installed first using the following 
procedures: 

o The working end of the drilling rig and all equipment, tools 
and materials will be steam cleaned prior to drilling at each 
location. Provisions will be made to keep the equipnent, 
tools and materials fran caning into contact with. surficial 
soils during drilling and well installation. 

o 'Ihe borehole will be advanced using wash rotary drilling 
methods with 4-inch casing Cor 6-inch hollow stem augers> 
advanced oontinuously ahead of the open hole and clean 'ollolater 
as the recirculated drilling fluid. 

o Sarrples wi 11 be oollected using standard split-spoon and 
Shelby tube sarrplers. Sanples will be oollected at 2.5-foot 
intervals to the bot tan of the boring. As each sample is 
recovered, it will be qualitatively screened for organic 
vapors using OVA and HNu instrunents. 'lbe instrunent 
readings and soil description will be entered into a sampling 
logbook. 'lbe boring will be logged by a geologist or 
geotechnical engineer and the sarrples retained for future 
reference and possible geotechnical imex testing. 

o Drilling and sampling will prooeed until the borehole has 
penetrated 3 to 5 feet into the gray silty clay unit. Upon 
canpletion of drilling, the borehole will be flushed with 
clean water to reJ'Il)ve all suspended solids fran the inside of 
the casing. 'the borehole will be backfilled with a mixture 
of cx:rnpressed bentonite pellets and sand to the depth 
selected for the bot tan of the screen. 

o The well will be constructed out of 2-inch dianeter, low 
carbon steel with flush-threaded oouplings and a five-foot 
screened interval at the bottan. The screen will be factory 
mill-slotted or oontinously slotted with openings of 0.010 
indles. 

o The annular space around the screen will be backfilled with a 
silt-free flint sand to a height at least two feet above the 
top of the screen. A two-foot seal of cx:mpressed bentonite 
pellets will be placed above the sand pack, and the remaining 
annular space will be filled with a CE!!tent-bentonite grout 
placed with a tremie pipe. 
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Field Measurement of pH fn Water 

1. Scope and Application 

This method is applicable to samples of sto~ater, surface water, water 
supplies and groundwater with measurement occurring at the sampling location. 

2. Stiii'IMry of Method 

3. 

The pH of water fs detennined usfng a portable, field pH meter with a temper­
ature-compensated combination electrode. 

Apparatus 

A) Haake Buchler pH Meter Stick 
B) 100 ml disposable beakers 

. ,; ~ 

- 4. . Reagents 

'J 

5. 

6. 

A) pH reference buffer solutions: 

ll pH • ·4.00·±.01 
2 pH • 7.00 ±.01 
3 pH • 10.00 ±.01 

B) distilled water 

Sample Handling and Preparation 

Sample aliquots for pH measurement should be obtained directly from the 
sampling point in 100 ml disposable beakers. Groundwater samples being 
tested during well purging can be obtained from the pump discharge line. 

Ca 11 brat ion 

Calibrate the meter/electrode using two reference solutions tha·~ "racket 
the expected pH of the sample. Reference solutions should be at room 
temperature. Immerse the electrode in pH 7.00 solution and adjust the 
meter as needed. Remove and rinse the electrode and repeat using the 
second buffer solution. Repeat adjustments until readings are within 
0.05 pH units of the reference values. 

7. Procedure 

Immerse the electrode in the water while gently agitating. After about 
one-half minute, record the pH reading to the nearest 0.05 units -- pro­
vided the meter readings are not fluctuating more than ±0.03 units. Be 
sure that temperature compensation has been provided for. Remove and 
thoroughly rinse the electrode with distilled water. Repeat the measure­
ment procedure until four readings have been obtained. 



8. Interferences 

Prolonged immersion of the electrode in turbfd solutions can 1ead to plugging 
of the liquid junction and erratic meter readings. The electrode should be 
cleaned by gently blotting with a lab tissue and rinsing with distilled water. 

1. Verification of Accuracy 

Following the last of the four replicate measurements. immerse the rinsed 
electrode in each of the reference buffer solutions used to calibrate the 
meter/electrode prior to sample measurements. If the readings are not 
within 0.05 units of the reference values. recalfbrate the meter/electrode 
and re-do the measurement of the sample just tested. 

10. Assessment of Precision 

11. 

Calculate the mean and standard deviation of the four replicate measure­
ments. If the standard deviation is greater than 0.1 units. re-do the 
measurement of the sample just tested including calibration and verifi­
cation. 

Reporting 

Report the average value of the replicate measurements to the nearest 
0.1 units. 

12. Preventative Maintenance 

Preventative Maintenance will l:e perforned in acoordaJ'Xle with 
manufactures instructions. 



Field Measurement of Specific Conductance 
ana Temperature 

1. Scope and Application 

This method is applicable to samples of storamwater, surface water, water 
supplies and groundwater with measurement occurring at the samplfn9 point. 

2. Sunma.ry of Method 

The specific conductance and temperature of water is determined using a 
portable, field conductivity meter having manual temperature compensation: · 

3. Apparatus 

~ A) YSJ Model 33 s-e-T Meter with weighted probe 
....... B) 100 ml disposable beakers 

'- 4. Reagents 

A) 0.01 N KQ. reference solution 
B) distille~ water 

5. Sample Handling and Preparation 

7. 

Sample aliquots for specific conductance and temperature should be obtained 
directly from the sampling point in 100 ml disposable beakers. Groundwater 
samples being tested during well purging can be obtained from the pump dis­
charge line. 

Calibration 

Calibrate the thermometer in the probe against the thermometer in the field 
laboratory. Readin~s should be within± l°C. Calibrate the specific con­
ductance meter using thP 0.01 N KCl reference solution. The specific con­
ductance of this solution fs 1413 umhos/cm at 25°C. Adjust the meter as 
needed. Temperature calibration should be performed weekly. Specific 
conductance calibration should be performed daily during the period of use. 

Procedure 

Check battery condition by turning selector dial to "Red l_ine". Adjust 
meter as needed. Immerse the probe in the beaker while gently agitating. 
Turn selector dial to "Temperature" and record temperature to nearest 0.5°C. 
Adjust manual temperature compensation dial to temperature of water. Turn 
selector dial to "Conductivity" at the scale range appropriate to sample 
conductance. Record specific conductance to three significant digits. Re­
move and thoroughly rinse the probe with distilled water. Repeat tempera­
ture and specific conductance measurements until four sets of readings 
have been obtained. 



8. Assessment of Precfsfon 

Calculate the mean and standard duration of the four specfftc conductance 
.easurements. If the standard deviation is greater than 51 of the ~an, 
re-do the Beasurement of the sample just tested. 

t. Report 1 ns 

Report the average values of the replicate measurements to the nearest 1•c 
for temperature and to three significant digits for specific conductance. 

10. Preventative Mai.ntenanoe 

... ~.':.. 
·' i 

-,.___..-' 

Preventative maintenance will be perfonred in accordance with 
manufactures instructions • 
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1111 :.ample w.anagement un•c• 
'• '· Box 111. Alexandria, VIrginia 22111 
·• )NE: ( 701) 557-2,90 or FTS-557-2,10 

I 

SPECIAL ANALYTICAL SERVICES 
Regional Request 

~ ] Regional Transmittal D Telephone Request 

I 

N "--ican Olemical Service, ~ion V 
'· -~~ Reg~n and SHe ame:~~-~~~~~~~~~~~~-~~~~~~~~~~~-

1 Regional R~~nn~t~•=--~~~rt~~E~l~l¥~------------------
:. Telephone Number: l312l _31.,j51..&3-;.;;.;9;u,0

1111
B.2 ___________________ _ 

) Date of Request: ____________________________________________________ __ 

=»tease provide below a description of your request for Special Analytical Services under 
tl t ~controlled Hazardous Waste Dumpslte Program. In order to most efficiently obtain 
·a..,gr-atory capability for your request, please address the following considerations, If 
sppllcable. Incomplete or erroneous Information may result In delay In the processing 
l' your request. Please continue response on additional sheets, or attach supplementary "­
ir ormation as needed. 

1 Ceneral description of analytical service requested: detennination of total susp_eroed 

solids (TSS) or "total non-filterable residue" 

2 ·~~flnltion ~ number of work units Involved (specify whether whole samples or 
fractions; whether organics or lnorganlcs; whether aqueous or soli and sediments; 
and whether low, medium, or high concentration): 

'lbta1 of fourteen field sanples (one round of seven investigative, one duplic:at:.! 

and one blank; one rourn of three investigative, one duplicate and one blank) 
- -------------------------------------------------------

low roncentration groundwater. 

l. Purpose of analysts (specify whether Superfund (Remedial or Enforcement). RCRA, 
, NPDES, etc.): 

Suoerfund RI/FS activity at Furrl-lead site; to allow CXI'fPCl!'iSOn of total netals 

and dissolved metals. 

'. E s U mated date( s) of coli ect ion : _ _.,;Mi.:.=-' d.:...-Nov,;...;,......;:ex.:...ni:l.:...er=---.:...am::..::.:_~l.::_ate:..::__Decerber.:._: __ .:..:.... __________ _ 

Estimated date(s) and method of shlpment: ___ l_l-_2_2_-_ss_and ___ l_2_-_1_9-_B_s ________ _ 



-2-

Approximate number of days results required after lab receipt of samples: -----
30 days 

Analytical protocol required (attach copy If other than a protocol currently used In 
this program) : 

Standard Method 209 Residue, 2090 ~otal Nonfilterable ~idue Dried at 103-l04°C ('l'otal 

Su!peJ~ Matter) in Standard Methods for the !Xaminatioo of Water and Wastewater 

15th Editioo, 1980 

_i:~~J-}----------------------------------------------------------------------
)pedal technical Instructions (if outside protocol requirements, specify compound 

-names, CAS numbers, detection limits, etc.): 

Filter 200 ml of blanks 

Filter a maxinum of 200 ml of sanples and duplicates 

Analytical results required (If known, specify format for data sheets, QA/QC reports,· 
Chain-of-Custody documentation, etc.). If not completed, format of results will be 
left to program discretion. 

reported to nearest ng/11 report OAIOC resu1ts1 report all raw data 

• Other (use additional sheets or attach supplementary information, as needed): 

• Name of sampling/shipping contact: Fdward A. Need, 'PoJ F. Westal, Inc. 

Phone: 312/295-6020 

lease return this request to the Sample Management Office as soon as possible to expedite 
rocesslng of your reques~ for special a~alyt~ca!. services. ~~_'?uld you have any questions 



• •. ~Requirements 

P•r•meter: 

~, __________ _ 
''0;1 

• QC Regul rements 

-I-

Detection Limit 

3 rrg/1 

Audits Regulred Freguency of Audits 

Lab blank of 200 ml filtered me 
~-----------------

Lab duplicate ooe --------------------

:~----------

I 1. •Action Regulred !! Limits !!!. Exceeded: 

re-execute the analysis in questicn 

Precision Desired 
{1\ or Cone.) 

±0.5 ng of residue or ±10\ 

if residue is greater than 

5rrg 

Limits* ('or Cone.) 

±0. 5 ng of residue 

±0. 5 ng of residue 



• 
~. Environmental Protection Agency 

i Sample No1nagement Office 
1. Box 111, Alexandra., Vlrglnl• 22111 

:ONE: (701) 557-21110 or FTS-557-21190 
I 

SPECIAL ANALYTICAL SERVICES 
Regional Request 

sAs Number 

1 Regional Transmltt•l 0 Telephone Request 

I 

EPA Region and Site Name : __ Arrer __ i_c_an_Olemi.~_;;;· c.;;..al--~Servi..;;;.;;;.~· c~e;..:.,_I;;;.;nc~.;..&.'-Reg;;..=.•io=n;...V...;..._ _____ _ 

Regional Representatlve: __ Chuck.;;_;....;;.;..;....;El~ly,__ ________________ ~-

Telephone Number: ( 312) 353-9087 
Date of Request: ____________________________ _ 

~ 

a~~J)provlde below a description of your request for Special Analytical Services under 
• Uncontrolled Hazardous Waste Dumpsite Program. In order to most efficiently obtain 
~ Jtory capability for your request, please address the following considerations, If 
illcable. Incomplete or erroneous Information may result In delay In the processing 
your request. Please continue response on additional sheets, or attach supplementary 
'ormation as needed. 

Ceneral description of analytical service requested: _____________ ,____ 

analvsis of high hazard extracts for organic oaraneters 'r.)er RAS organics SJ'V' 

including tentative identification of 30 additional ~arneters 

---~ 
' ·_. ·. \ 

~ennltfon and number of work units Involved (specify whether whole samples or 
'-tractions; whether organics or lnorganlcs; whether aqueous or soU and ... "'oiiments; 
and whether low, medium, or high concentration): 

62 high ~~zard extracts (52 investigative, 5 ~ield duolicates, 5 field blariksl 

Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA, 
NPDES, etc.): 

SuJE>rfnnd RI/FS activit~' at Enfm;cerrent-lead site 

Estimated date( s) of collection =~No=.:..;vernber~. =. ..... 1::..:9~8:.:::5 _________________ _ 

Estimated date(s) and method of shlpment:_-=f=rOI::.;.:..!l..:..:li=SI:;:..'--------------

--



.. 
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Approximate number of days results required after lab receipt of samples: ____ _ 

Analytical protocol required {attach copy If other then a protocol currently used In 
this program) : 

per IFB \JA84-A266/A267 nrocedures for RAS organics analvsis currentlv in effect 

!, ;·~!'~;~ - -~2'~~-----------------------------------------------------------------------
s. Special technical Instructions (If outside protocol requirements, specify compound 

names, CAS numbers, detection limits, etc.): 

' • 

Per IFB ~4-A266/A267 

. 
Analytical results required (If known, specify format for data sheets, QA /QC reports,· 
Chain-of-Custody documentation, etc.). If not completed, format of results will be 
left to program discretion. 

per IFB WA84-A266/A267 

0. Other {use additional sheets or attach supplementary Information, as needed): 

1. Name of sampling/shipping contact: Jar:es M. Burton, Poy F. t·1eston, Inc. 

Phone: 312-295-6020 

P ase return this request to the Sample Management Office as soon as possible to expedite 
prucesslng of yo~r reques! for specl~l a~alyt~ca~- services. ~~~uld you have any questions 



• ~ Requirements 

Parameter: 

per IFB \'lA84-A266/A267 

. QC Requirements 

Audits Required 

per IFB \'lAB4-A266/A267 

-I-

Detection !:!!!!!. 

Frequenc't ~Audits 

*Action Regul red If Limits are Exceeded: 

Notii=": James H. Burton 312-295-6020 

David A. Pavne 312-353-7712 
I 

Precision Desired 

(t\ or Cone.) 

Limits" (\or Cone.) 



_, ... IIYUU'IIIIIICIU.I I"IUU:""'"U'III nycll\of 

I SAS Number ) I" Sample fl.anagement Office 
.t • Box 111. Alexandria. VIrginia 22111 
HONE: (70J) 557-21110 or FTS-557-21110 

SPECIAL ANALYTICAL SERVICES 
Regional Request 

J Regional Transmlttel D Telephone Request 

• E~ Re~on and Site Name:~~~·~=~~~~~~~~·d~~~~~~~i=~~,~I~~~·L'~~~=~~n~v~·~~~~~~~ 

• Regional Representatlve:_....;;Ch-.=:uck=.;;...;;;E:;;;l;;;.lv...__ __ ~---------------­
·• Te~p~eNumbv: (31~ ~3~5~~~9~o~n~~~~~~~~~~~~~~~~~~-

'• Date of Request=--~--------------------------

I• tl(:":'provlde below a description of your request for Special Analytical Services under 
n t;;·.:.Controlled Hazardous Waste Dumpsite Program. In order to most efficiently obtain 
sboratory capability for your request, please address the following considerations, If 
F llcable. Incomplete or erroneous Information may result In delay In the processing ,._ 
f (our request. Please continue response on additional sheets, or attach supplementary 
lformatfon as needed. 

• Ceneral description of analytical service requested=--~-~~~-,---~~--=----

anal•,sis of high he£ ard e."<tracts for imrqanic oarar.eters (netals a.T¥3 C''anide) ":ler 

nAS inorg~ics 93'7 

- -r· 

'J 
!. Definition !!:!.!! number of work units Involved (specify whether whole samples or 

fractions; whether organics or lnorganlcs; whether aqueous or soli and sediments; 
and whether low. medium. or high concentration) : 

. .. 

62 high hazard extracts (52 i.nyestigative, 5 field d\rolicates, 5 field b1anks) 

f.urpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA, 
NPDES, etc.): 

SU?erfund RI/FS activity at Enforcement-lead site 

&. E stlmated date h) of collection :_tulrn1i.4lUOerrb?aa.~~t:.~r'--'l..z9g.85.L....-_~---~~--~---~-­

,. Estimated date(s) and method of shlpment:-..=f:;rom~~HSLII!:I:::!o!~~~--~-~~~-~~~-



-2-

Approximate number of days results required after lab receipt of samples: ____ _ 

· 45 da~s 

Analytical protocol required (attach copy If other than a protocol currently used In 
this program) : 

per I~ liA84-J091/J092 ~s for ~ ioorganics analysis currentl~! in effect 

·'-·pedal technical Instructions (If outside protocol requirements. specify compound 
names .. CAS numbers .. detection limits .. etc.): 

~ IFB ~84-J091/J092 

Analytical results required (If known., specify format for data sheets. QA/QC reports~ 
Chain-of-Custody documentation. etc.). If not completed., format of results will be 
left to program discretion. 

~ I~ \'lA84-J091/J092 

Other (use additional sheets or attach supplementary Information .. as needed): 

Name of sampling/shipping contact: Janes I-1. Burton, :Rev ~. Neston, Inc. 

Phone: 312-295-6020 

ease return this request to the Sample Management Office as soon as possible to expedite 
·ocesslng of your request for special analytical services. Should you have any auestlons 

-· 



• 

I. ~ Requirements 

P•r•meter: 

cer IFB ~4-J091/J092 

I • QC Regut rements 

Audits Required 

per IFB \~4-J091/J092 

_ _) __________________ _ 

-I-

Detection Limit 

Frequency of Audits 

" • •Action Regutred If Limits !!.!. Exceeded: 

Notify· .Tam--s M Burton 312-295-6020 

Davjd A. P~ 312-353-7712 

Precision Desired 

(t' or Cone.) 

Limits• ('or Cone.) 



-< ~ ... l . 

. ·~·:;. .. --. 
.. .. ~ 

... ~ &.~·~··~ ·_, ~:·"1:~;.:·:;.~-i->:..· 

CA.MP DRESSER & McKEE INC. 

7630 UTILE RIVER TURNPIKE 

SUITE 500 

A~~A~DALE, VIRGI~IA 22003 

703 642·5500 


